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PROCEEDINGS. 

Business  Meeting,  Ja»uan  $rdy  1888. 

President  Skinner  in  the  cliair. 

Minutes  of  October  business  meeting  were  read  and  approved. 

Mr.  James  A.  CoUins  and  Dr.  (}eo.  E.  Walton  were  elected 
members. 

The  minutes  of  the  Executive  Board  were  read. 

Members  were  proposed  as  follows:  John  PfafT,  Henry 
Peachey,  Jr.,  Dr.  O.  L.  Cameron,  Dr.  Theo.  Polter,  Wm.  Hoch- 
stetter. 

The  resignation  of  Judge  M.  F.  Force  was  read,  received  and 
accepted. 

A  commuiiiccilic)i»  iclaiivc  lo  llic  disbaiuimj^  i/i  im  v  uit  limaii 
Chapter  of  the  Agassiz  Association,  which  had  held  its  meetings  in 
the  rooms  of  the  Society,  was  read. 

Dr.   B.   M.    Ricketts  then  read  the  memorial  of  O^    w      \ 
Dun,  prepared  by  his  committee  : 

OBITUARY. 
Dr.  Walter  A.  Dun. 
Past-President,  Cincinnati  Society  of  Natural  Hhi-.i). 
An  investigator  of  Nature  has  fulfilled  its  laws,  a  student  of 
Science  has  solved  its  highest  problem,  for   Walter   A.-  Dun  rests 
from  his  terrestrial  labors.     Young  in  years,  but  mature  in  wisdom; 
of  erudition,  yet  unpretentious;  respected  by  all,  and  to  all  respect- 
ful ;  an  incessant  worker,  brilliant  and  enthusiastic ;  frank,  open- 
hearted,  humane  and  sympathetic,  his  death  is  a  sorrow  to  all  who 
knew  him,  and  a  serious  loss  to  our  Society. 
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Walter  A.  Dan  was  born  at  London,  Madison  County,  O., 
in  1857.  He  entered  the  Ohio  State  University  at  the  age  of  six- 
teen, and  in  1878  graduated  as  Bachelor  of  Science.  He  then 
entered  Miami  Medical  College,  Cincinnati,  and  completed  a  most 
successful  course  by  winning  the  prize  awarded  by  the  Faculty  to 
the  head  of  the  graduating  class.  Dr.  Dun  then-went  to  England, 
and  after  further  study  and  practice  in  the  London  hospitals,  passed 
the  examination  for  Licentiate  of  the  Royal  College  of  Physicians, 
and  Member  of  the  Royal  College  of  Surgeons.  In  1883  he  re- 
turned to  Cincinnati  to  practice  his  profession,  and  by  merit  and 
hard  work,  by  genius  and  indefatigable  industry,  by  amiability 
and  good  judgment,  he  rose  in  the  community  and  succeeded 
in  his  profession  in  a  manner  almost  marvelous.  He  became 
Professor  of  Miami  Medical  College,  Lecturer  ot  the  University  of 
Cincinnati,  Physician  to  the  Episcopal  Hospital  for  Invalid  Chil- 
dren, a  contributor  to  scientific  publications,  President  of  the  Cin- 
cinnati Society  of  Natural  History,  Member  of  the  American 
Association  for  the  Advancement  of  Science,  of  the  American 
Medical  Association,  of  the  Ohio  State  Medical  Society,  of  the 
Cincinnati  Medical  Society,  and  of  numerous  clubs  and  lodges- 
After  a  brief  attack  of  meningitis,  he  died  October  7,  1887,  aged 
30  yeajs. 

Thus  in  the  midst  of  his  usefulness,  at  the  commencement  of 
a  promising  career,  a  good  and  noble  man  has  been  cut  off  by  the 
grim  reaper — Death.  To  the  bereaved  family  of  the  departed  the 
Cincinnati  Society  of  Natural  History  offers  its  condolence ;  and  to 
the  memory  of  Walter  A.  Duiit  places  on  record  this  tribute  of 
estimation  and  affection.  B.  Merrill  Ricketts. 

A.  E.  Heighway,  Jr. 
Raphael  Benjamin,  M.  A. 

On  motion  of  Dr.  A.  E.  Heighway,  Jr.,  seconded  by  Dr. 
Rickelts,  Rev.  Raphael  Benjamin  was  elected  to  fill  the  vacancy 
in  the  Executive  Board  created  by  the  death  of  Walter  A    Dun. 

Dr.  Heighway,  Sen.,  Chairman  of  the  Audub)n  Monument 
Fund  Committee  of  the  Society,  rendered  a  partial  report,  to  the 
effect  that  no  funds  had  as  yet  been  raised  beyond  five  dollars, 
contributed  by  himself  It  was  ordered  that  the  committee  be 
continued. 

Dr.  C.  E.  Caldwell  read  a  paper  on  the  Present  Status  of  our 
Knowledge  of  the  Causal  Relation  of  Microscopic  Organisms  to 
Disease. 


Pro6€f dings  of  the  Society.  3 

He  opened  by  defining  in  a  general  way  the  nature  of  the 
state  i-f  disease  in  a  living  organism,  and  emphasized  the  diseases 
of  environment.  The  discovery  of  the  miscroscope,  and  its  effi- 
cient use  in  the  hands  of  Luewenhoek,  Muller,  Schwam;  and  de 
la  Tour,  extended  the  study  of  environment  into  wider  fields,  and 
place  it  on  a  more  scientific  basis. 

Nageli  and  others  established  the  vegetable  nature  of  many  of 
the  organisms  thus  revealed  by  the  microscope,  and  Cohn  made  a 
classification  of  them  according  to  form. 

This  latter  system  was  opposed  by  Billroth  and  others,  and  a 
final  classification  according  to  function  was  made  by  DeBary. 

The  bold  theories  ot  Haller  and  other  tyros  gave  the  subject  a 
bickset  until  the  practical  achievement  of  Lister  revived  confidence. 

The  Doctor  stated  that  he  expected  to  continue  the  paper  at  a 
future  meeting. 

The  following  paper  by  Prof.  Jos.  F.  James^  of  Miami  Uni- 
versity, was  read  : 

REMARKS   ON   THE   JOURNAL   OF   THE  CINCINNA'P! 
SOCIETY  OF  NATURAL  HISTORY. 


By  Joseph  F  James,  M.  ^., Miami  University,  Oxford,  O, 

In  arranging  the  Index  to  the  first  ten  volumes  of  the  Journal 
of  this  Society,  certain  points  were  manifest  which  I  venture  to 
think  may  be  of  interest  to  the  members. 

As  long  ago  as  January,  1876,  was  published  No.  i  of  the 
Proceedings  of  the  Cincinnati  Society  of  Natural  History.  This 
was  the  only  number  ever  published,  and  it  contains  a  tinted  litko- 
graphic  plate  with  figures  of  five  new  species. of  shells,  by  Prof. 
A.  G.  Wetherby.  This  was  more  than  two  years  before  the  first 
numbf  r  of  ihe  Journal  was  issued,  that  bearing  the  date  of  April, 
1878.  '1  he  prospectus,  as  printed  on  the  first  page  of  the  Journal, 
defines  the  object  to  be  to  "contain  a  full  report  of  the  Proceed- 
ings of  the  Society,  all  valuable  papers  read  before  or  prepared  for 
it,  critical  notices  of  scientific  books  and  publications,  etc."  Fur- 
ther, it  was  decided  to  illustrate  all  new  species  described,  either 
by  woodcut,  lithographic  plates,  or  such  other  methods  as  may 
appear  best  adapted  to  the  character  of  the  object  to  be  illustrated. 
How   far  these  promises  were  carried  out,  and  how  the  original 
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design  of  the  Journal  was  for  a  time  perverted,  remains  to  show. 

As  a  record  of  the  Proceedings  of  the  Society,  the  Journal 
is,  in  the  early  volumes,  not  reliable.  Let  us  glance  at  this  a  mo- 
ment and  see.  In  the  first  number  of  the  first  volume  we  find  a 
list  of  the  officers  from  the  organization  of  the  Society,  covering 
two  pages;  and  then  a  history  of  the  Society  from  its  organization 
in  1870  to  February  1878,  occupies  eight  pages.  In  the  second 
number  less  than  four  pages  are  devoted  to  the  Proceedings  for 
April,  May  and  June.  In  the  third  number  the  Proceedings  for 
three  months  fill  one  page,  while  in  the  fourth  number  only  two 
pages  are  given  up  to  them.  What  fills  the  other  175  pages  of  the 
volume.^  -They  are  taken  up  with  articles,  the  most  of  which  were 
never  read  before  the  Society,  and  the  first  knowledge  of  the  exist- 
ence of  which  the  members  received  through  the  Journal.  With 
the  other  volumes,  down  to  the  close  of  Volume  VII,  it  was  nearly 
the  same.  Sometimes  two  pages,  sometimes  four,  seldom  more, 
and  sometimes  none  at  all  were  devoted  to  the  Proceedings  for  the 
three  months  preceding  the  issue.  The  articles  which  filled  the 
pages  were  prepared  "for"  the  Journal,  but  were  not  "read  be- 
fore" the  Society.  The  close  of  Volume  VII,  however,  saw  a 
change  introduced,  and  since  then  no  paper  has  been  j^ublished 
which  has  not  either  been  read  before  the  Society  in  full,  by  ab- 
stract or  by  title.  The  last  three  volumes  of  the  Journal  may, 
therefore,  be  regarded  as  being  really  a  record  of  the  Proceedings. 

Another  part  of  the  original  programme  of  the  Journal  was 
more  fully  carried  out.  This  was  the  illustration  of  new  species 
described.  Plates  were  most  profusely  furnished,  and  since  the 
first  volume,  which  had  six,  none  have  appeared  with  less  than 
four,  except  Volume  X,  which  had  but  two.  The  majority  of  these 
plates  are  lithographs.  Adding  all  up,  we  find  in  the  ten  volumes 
eighty  full-page  plates.  What,  now,  was  the  character  of  these? 
They  indicate  the  work  which  the  Journal  has  been  most  con- 
cerned with.  Of  the  total  number  of  eighty  no  less  than 
sixty-three  were  devoted  to  fossils ;  eight  illustrated  plants ;  seven, 
anthropology;  one,  birds,  and  one,  animals.  The  sixty-three 
plates  represent  many  new  species  of  fossils,  though  in  some  cases 
old  species  are  figured  or  the  new  ones  are  shown  in  several  ways. 

A  very  large  number  of  the  articles  are  concerned  with  the 
Natural  History  of  Cincinnati  and  its  vicinity,  and  by  a  careful 
study  of  the  pages  of  the  Journal  it  would  be  possible  to  get  an 
excellent  idea  of  the  plants,   beetles,  butterflies,  birds,  mammals. 
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and  fossils  of  ojr  vi(  inity.  It  would  now  be  a  wise  idea  to  have 
these  various  cataloguts  revised,  corrected  and  reprinted,  with 
notes,  or  indeed,  if  possible,  with  descriptions,  and  have  them 
bound  together,  as  a  contribution  to  science  by  the  Society.  This 
would  provide  students  with  a  guide  to  the  study  of  the  natural 
history  of  the  locality,  which  they  could  not  get  in  any  other  way, 
and  which  -ihey  could  get  now  onlv  hv  loni^  years  of  i.aiie-nr  col- 
lection and  study. 

The  value  of  a  Journal  of  a  Natural  History  Society  consi>ts 
in  its  local  work.  In  future  years  it  will  be  quoted  as  an  aiithoriiy, 
and  while  it  is  well  to  occasionally  admit  articles  foreign  to  the 
locality  when  of  exceptional  merit,  I  would  question  the  advisabil- 
ity of  extending  researches  over  the  whole  earth.  Every  year 
shows  some  new  field  which  is  waiting  to  be  explored,  or  some  old 
one  which  needs  to  be  revised.  And  although  much  has  been 
done  here,  more  remains.  We  have  no  list  of  fishes,  of  reptiles, 
of  shells,  of  neuroptera,  diptera,  hymenoptera,  orthopteia,  of 
sponges,  of  algne,  mosses  or  lichens.  Our  knowledge  of  many 
groups  of  fossils  is  so  scattered  as  to  be  almost  inaccessible ;  and 
though  I  have  endeavored  to  supply  to  some  extent  the  need,  much 
still  remains. 

One  of  the  features  which  has  been  noticed  in  the  early  volumes 
of  the  Journal  is  the  lack  of  an  Index.  The  first  volume  con- 
tains 194  pages,  but  the  Index  occupies  less  than  one  page,  and 
contains  exactly  thirty  lines!  In  none  of  the  other  volumes  up  to 
VI,  does  the  Index  occupy  more  than  two  pages,  double  column, 
but  VI,  VII,  VIII,  IX,  and  X  have  full  indices.  It  is  hoped  and 
believed  that  the  Index  of  the  ten  volumes  siipplied  to  volume  X, 
may  meet  a  long  felt  want,  making  as  it  does  the  contents  of  all 
the  volumes  accessible  to  the  student. 

There  are  but  few  papers  in  the  Journal  which  are  not  com- 
plete, although  some  of  them  extend  over  many  numbers.  The 
paper  in  the  first  number  entitled  "Contributions  to  Palasontology, 
by  S.  A.  Miller  and  C.  B.  Dyer,"  was  continued  by  a  second  |>ari, 
issued  separately,  and  never  appearing  in  the  Journai..  Thus 
it  is  difficult  of  access,  and  is  generally  quoted  as  **M.  &  D.  Coniri. 
to  Palae.,  Part  2,"  whereas  Part  i  4s  quoted  from  ••Jour.  Cin.  Soc. 
Nat.  Hist.,  Vol.  I."  The  article  by  Mr.  E.  O.  Ulrich  on  ♦•Amer- 
ican PaliBozoic  Bryozoa "  extended  through  volumes  V,  VI  and 
part  of  VII,  but  was  never  finished.  Where  the  conclusion  can  be 
found,  if  indeed   it  has  ever  appeared,  I  am  not  able  to  say.     A 
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third  article  on  the  "Mycologic  Flora  of  the  Miami  Valley,"  by 
Mr.  A.  P.  Morgan,  has  also  been  continued  through  several  vol- 
umes, generally  with  one  or  two  installments  a  year,  but  its  author 
is  slill  at  work.  These  three  are  the  only  articles  which  have  re- 
mained so  far  unfinished. 

The  Journal  as  whole  may  be  taken  as  representing  fairly  the 
amount  of  scientific  work  done  in  this  locality  during  the  past  ten 
years.  And  though  Cincinnati  has  never  laid  claim  to  being  a 
scientific  center,  the  showing  is  not  a  bad  one.  One  thing  is  to  be 
noted.  Many  of  the  contributors  to  the  early  numbers  of  the 
Journal,  indeed,  I  may  say  nearly  all  of  them,  have  dropped 
away.  Some  are  dead;  more  seem  to  have  ceased  their  labors,  or 
if  they  still  continue,  find  places  of  publication  elsewhere.  Their 
place  has  been  taken  by  another  set  of  workers,  who  are,  generally 
speaking,  engaged  in  other  branches  besides  that  of  describing  new 
species  of  fossils. 

Mr.  D.  L.  James  stated  on  behalf  of  the  Publishing  Commit- 
tee that  Prof.  James'  offer  to  index  the  first  ten  volumes  ot  the 
Journal  had  been  accepted  by  the  Committee,  and  the  work  had 
already  begun. 

Another  communication  by  Prof  James  was  then  read,  as 
follows: 

To  the  President  and  Members  of  the   Cincinnati  Society  of  Natural 

History : 
Sir,  Ladies  and  Gentlemen: 

The  suggestion  embodied  in  a  paragraph  of  my  remarks  on 
the  Journal  of  this  Society  has  since  seemed  to  rae  worthy  of 
further  elaboration,  and  I  beg  to  call  attention  to  it  for  another 
purpose.-  I  refer  to  the  remarks  relative  to  reprinting  the  catalogues 
of  birds,  plants,  etc.,  of  this  locality  which  have  at  times  appealed 
in  the  Journal. 

We  have  lately  lost  one  of  our  former  presidents,  and  in  him 
one  of  the  most  active  and  enthusiastic  members  of  the  Society. 
It  seems  to  me  that  a  memorial  to  the  late  Dr.  Walter  A.  Dun 
would  be  the  proper  thing  for  the  Society  to  publish,  and  I  wc  uld 
suggest  the  following  as  matter  for  the  memorial  volume : 

Let  it  contain  a  portrait  and  a  sketch  of  his  life.  Let  there 
then  follow  in  regular  order  catalogues  of  the  fossils,  plants,  birds, 
mammals,  shells,  etc.,  etc.,  found  in  the  vicinity  of  our  city,  ac- 
companied by  notes,  or,   better  still,  by  short  descriptions  of  the 


Proceedings  of  the  Society.  y 

genera,  and  if  possible  the  species.  And  let  such  other  matter  Ije 
added  as  will  give  an  adeiiuate  idea  of  the  scientific  treasures  of 
our  neighborhood.  We  should  thus  have  an  epitome  of  ihe  natu- 
ral history  of  our  city  and  its  vicinity,  which  would  be  not  only  a 
monument  to  the  memory  of  Dr.  Dun,  and  one  which  he  would 
have  appreciated,  but  a  work  of  vast  usefulness. 

Let  me  illustrate  why  this  last  would  be  the  case.  Suppose  a 
young  person  desirous  of  studying  the  fossils  so  numerous  in  our 
neighborhood,  and  also  desirous  of  identifying  his  s[)ecimens  as  he 
finds  them.  In  the  present  state  of  palaeontology  he  is  compelled 
to  seek  the  large  libraries  of  the  city,  if  he  lives  there,  or  of  his 
friends,  if  he  has  any.  The  volumes  necessary  to  consult  are  beyond 
the  reach  of  the  majority,  as  they  are  so  numerous  as  to  compel 
one  to  spend  a  small  fortune  for  them.  It  is  the  same  with  other 
branches.  Take,  for  instance,  beetles  or  butterflies.  What  book 
is  there  for  a  young  student  to  turn  to  ?  With  one  exception,  none 
whatever.  So  that  he  is  compelled  to  stagger  along  under  enor- 
mous difficulties,  carrying  his  specimens  to  the  collections  of  his 
friends,  and  often  even  then  receiving  no  definite  satisfaction  for 
his  pains.  With  birds,  animals  and  plants  it  is  a  little  different. 
Here,  it  is  true,  we  have  manuals,  but  even  in  these  cases  a  con- 
densed manual  would  narrow  the  labor  down  to  such  a  point  that 
it  would  become  a  pleasure  instead  of  a  task. 

Such  a  memorial  volume  as  I  suggest,  could  be  published  by 
subscription  of  the  very  numerous  friends  of  Dr.  Dun,  under  the 
sanction  of  the  Society.  The  latter,  in  the  event  of  not  enough 
money  being  collected,  agreeing  to  bear  the  balance  of  the  expense. 
As  an  earnest  of  my  desire  to  see  this  project  carried  out,  I  will 
subscrib®  $5  to  head  the  list— the  ability  and  not  will  is  the  only 
limit  to  the  amount  of  the  subscription. 

Respectfully,  Joseph  F.  James,  M.  S. 

Miami  Univesily,  Oxford,  O. 

It  was  ordered  that  the  consideration  of  publishing  a  memo- 
rial volume,  as  suggested  in  the  commtnVation,  be  left  to  a  com- 
mittee. 

The  Chair  appointed  Messrs.  Dury,  Fisher  and  Knight,  com- 
mittee. 

Mr.  Dury  read  some  extracts  from  a  letter  from  Mr.  William 
Doheity,  now  traveling  and  collecting  in  Borneo. 
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The  President,  Mr.  Skinner,  donated  to  the  Society  a  copy  of 
Audubon's  Birds  of  America,  on  condition  of  its  being  properly 
displayed  and  cared  for. 

Dr.  Heighway,  Sen.,  discussed  the  peculiaritiesof  certain  crania 
exhibited  on  the  table. 

Adjourned. 

Donations  received  during  the  ])revious  month  were  as  fol- 
lows : 

From  B.  W.  Evermann,  Terre  Ilaute,  Ind.,  Pamphlets,  viz: 
Hoosier  Naturalist,  May,  1887;  Food  Fishes  of  Indiana;  List  of 
Fishes  collected  in  Harvey  and  Cowley  Counties,  Kansas;  Descrip- 
tion of  Six  New  Species  of  Fishes  from  the  Gulf  of  Mexico;  A  Revi- 
sion of  the  American  Species  of  the  Genus  Gerres ;  Ornithologist 
and  Oologist,  June,  1886.  From  Seceretary  of  the  Treasury,  Wash- 
ington :  Report  of  Commissioner  of  Navigation  for  t886.  From 
Smithsonian  Institution:  Pamphlet,  Republic  of  Mexico  in  1876. 
P>om  Samuel  Garman,  Cambridge,  Pamphlet,  On  West  Indian 
Reptiles  and  Batrachians.  From  A.  J.  Evans,  City,  Ray  Fish. 
From  Dr.  A,  E.  Heighway,  Jr.,  Specimens  of  Talc.  From  Tenn- 
essee State  Board  of  Health,  Bulletins. 

Adjourned. 

Scientific  Meeting,    February  'jth,  1888. 

President  Skinner  in  the  Chair.  Mr.  H.  P.  Smith,  Secretary, 
pro  tern. 

Mr.  Skinner  opened  the  meeting  with  remarks  on  the  death  of 
Dr.  A  E.  Heighway,  Sen.,  and  upon  his  work  for  the  Society, 
closing  with  the  suggestion  for  the  appointment  of  a  Committee  to 
prepare  a  memorial  in  tribute  to  his  memory. 

Remarks  were  made  by  Mr.  Dury  and  Col.  A.  \Y.  Abert. 

Dr.  W.  W.  Dawson,  Dr.  R.  M.  Byrnes  and  Wm.  H.  knight 
were  appointed  a  committee  to  draft  the  memorial. 

The  following  gentlemen  were  elected  to  active  membership : 
Messrs.  John  Pfaff,  Henry  Peachy,  Jr.,  Wm.  Hochstetter,  Dr.  O. 
L.  Cameron,  Dr.  Theo.  Potter. 

The  following  named  persons  were  proposed  for  membership 
Dr.   Geo.  B.  Orr,  Dr.  Konn  Sayres,  Dr.  D.  D.  Bramble. 

Mr.  Wm.  Hubbell  Fisher  was  appointed  to  fill  the  vacancy  in 
the  Audubon  Fund  Committee,  created  by  the  death  of  Dr.  A.  E. 
Heighway,  Sen. 
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Mr.  Chas.  Dury,  of  the  Committee  on  a  Memorial  Volume  to 
Dr.  Dun,  reported  that  an  engraved  portrait  for  an  edition  of  500 
would  cost  about  $50 ;  an  elegant  photogravure  by  Gutekunst,  of 
Philadelphia,  would  cost  a1)Out  $23.  Mr.  James  thought  that  $500 
would  cover  the  entire  cost  of  one  edition  of  500  copies. 

The  Committee  was  granted  further  time. 

The  President  suggested  that  as  an  educational  work,  Messrs. 
Van  Antwerp,  Bragg  &  Co.  would  perhaps  undertake  the  publi- 
cation. 

Mr,  Monteith  promised  all  the  aid  in  his  power. 

Mr.  Bullock  begged  to  announce  that  it  had  been  determined 
to  raise  $3,000  to  dedicate  a  bed  in  the  Episcopal  Hospital  for 
Children  to  the  memory  of  Dr.  Dun,  and  that  they  needed  further 
subscriptions  to  complete  the  sum.  He  stated  further  that  the 
photographic  section  was  making  an  enlargement  of  the  photograph 
of  Dr.  Dun  for  the  Society. 

Mr,  Smith  then  read,  as  by  announcement,  his  paper  on  For 
eign  Must  ums. 

MUSEUMS  OF  NATURAL  HISTORY. 

{Abstract.) 
H.  P.  Smith. 

Litde  is  known  of  the  origin  or  early  collections  of  natural 
history  specimens.  Professor  Beckmann  expressed  the  opinion 
that  in  the  custom  of  preserving  curious  and  remarkable  objects  in 
temples,  we  find  the  origin  of  such  collections. 

During  the  first  twelve  centuries  of  the  Christian  era  scarcely 
anything  was  done  in  the  study  of  Nature,  and  the  work  of  early 
naturalists,  such  as  Aristotle,  was  all  but  lost. 

The  awakening  which  came  to  all  departments  of  knowledge 
and  investigation  in  the  middle  of  the  fifteenth  century,  brought 
life  to  the  study  of  natural  history,  and  as  collections  arc  necessary 
to  the  naturalist,  we  find  the  work  of  collecting  taken  up  with  great 
zeal,  but  little  knowledge. 

The  discovery  of  alcohol  and  the  resumption  of  the  use  of 
paper  were  factors  of  inestimable  value  in  the  growth  of  natural 
history. 

Among  the  early  collectors  may  be  mentioned  Gesncr,  of 
Switzerland,  and  Besler,  a  prominent  physician  of  Nuremburg. 


lo  Cincinnati  Society  of  Natural  History. 

The  formations  of  Academies  of  Natural  Science  was  the  next 
important  step.  The  Academia  Sacretorum  Naturae,  established  in 
1560,  was  among  the  first  of  such  institutions,  but  it  was  soon 
suppressed  by  the  popes. 

The  Royal  Society  in  London,  the  Leopoldine  Academy  in 
Germany,  and  the  Academy  of  Science  in  Paris,  all  established 
between  1666  and  1670,  are  still  enjoying  a  vigorous  existence. 
The  establishment  of  Museums  of  Natural  History  followed  closely 
the  founding  of  Academies.  In  the  earliest  days  of  Museums  the 
Dutch  Cabinets  were  the  most  famous. 

From  this  time  we  note  the  steady  and  rapid  growth  of  mu- 
seums from  these  small  beginnings  to  the  magnificent  institutions 
of  to-day,  such  as  the  British  Museum,  Smithsonian  Institution  and 
Natural  History  Museum  of  Florence. 

Mr.  Knight  spoke  on  the  cost  and  maintenance  of  collections 
in  this  country. 

Mr.  Skinner  spoke  interestingly  on  astronomy,  showing  the 
nicety  with  which  the  apparently  independent  movement  of  bodies 
are  governed  and  controlled  by  their  relation  to  one  another. 

Donations  were  announced  as  follows: 

From  Wm.  McMaster,  Lower  Jaw  of  Boar;  from  Wm.  GUs- 
ford,  Red  Lion,  O.,  Golden  Eagle;  from  B.  Konn  Sayres,  M.  D., 
Short  Eared  Owl;  from  W.  T.  Orange,  Pair  of  Pileated  Wood- 
peckers; from  D.  G.  Brinton,  M.  D.,  Philadelphia,  Pamphlets, 
viz:  On  the  so-called  Alaguilac  Language  of  Guatamala;  Ancient 
Human  Footprints  from  Nicaraugua ;  From  Sam'l  Garman,  Cam- 
bridge, Pamphlets:  Natural  History  Notes,  Science*  Obe^erver,  On 
the  Reptiles  and  Batrachians  of  Grand  Cayman;  from  Charles  E. 
Beecher,  Albany,  Pamphlet :  A  Method  of  Preparing  for  Micro- 
scopical Study  the  Radulae  of  Small  Species  of  Gasteropoda;  from 
A.  J.  Howe,  M.  D  ,  Pamphlet :  Michael  Angelo ;  from  Tennessee 
State  Board  of  Health,  Bulletins;  from  Public  Library,  Museums 
and  National  Gallery  of  Victoria,  N.  S.  W.,  Pamphlet:  Prodromus 
of  the  Zoology  ot  Victoria,  Decade  15. 

Adjourned. 

Seientific  Meeting,  March  6th,  1888. 

President  Skinner  in  the  Chair.     13  members  present. 

The  minutes  were  read  and  approved. 

On  behalf  of  the  Committee  the  Secretary  read  the  following  : 
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REPORT  OF  THE  COMMITTEE  ON  THE  DEATH  OF  DR. 
A.  E.  HEIGHWAY. 

Your  Committee  respectfully  report : 

Dr.  A.  E.  Heighway  was,  as  a  lover  and  iii>c^ii^aiui  ui  Natu- 
ral History,  identified  with  the  Association  in  that  department  of 
science  in  Cincinnati  prior  to  the  organization  of  this,  the  present 
Society,  into  which  the  collections  of  that  Association  merged. 
Though  not  on  the  original  roll  of  the  present  organization,  he  be- 
came a  member  of  the  Society  in  the  second  year  thereafter — on 
the  2nd  day  of  January,  1872— and  from  that  time  on  until  the 
date  of  his  decease  was  a  constant  member  and  attendant  on  the 
meetings  of  the  Society,  its  true  friend  and  a  frequent  contributor 
of  specimens  and  interesting  suggestions  in  its  various  departments 
of  research. 

The  passing  away  of  this,  one  of  our  oldest  members,  is  to  be 
more  especially  noticed  inasmuch  as  he  was  identified  with  the 
origin  of  our  city,  as  belonging  to  its  pioneer  families.  His  father 
was  John  Heighway,  who  served  through  the  war  of  1812.  His 
mother  was  Mary  Mercer,  daughter  of  General  Mercer,  a  Revolu- 
tionary hero.  Of  these  parents  Dr.  A.  E.  Heighway  was  born  in 
the  city  of  Cincinnati,  Dec.  26,  1820.  Educated  as  a  physician 
in  1842,  under  Dr.  J.  T.  Shotwell,  he  afterward  served  as  Surgeon 
in  the  Mexican  War.  Though  retired  from  the  practice  of  his 
profession  for  many  years,  he  always  retained  a  decided  interest  in 
ii,  and  at  the  time  of  his  death  was  Vice-President  of  the  Hamilton 
County  Medical  Society.  He  continued  the  military  career  of  his 
family  by  rendering  service  as  Surgeon  on  the  Union  side  in  the 
late  Rebellion,  and  at  the  time  of  his  decease  was  a  member  of 
the  Army  of  the  Tennessee.  W.  W.  Dawson. 

J  AS.  W.  Abert. 
R.  M.  Byrnes. 
J.  R.  Skinner. 
\Vm.  H.  Knicht. 

The  report  was  accepted  and  ordered  spread  upon  the  minutes. 

A  request  from  the  Commissioners  of  the  Centennial  Exposi- 
tion to  the  Society  to  make  a  display  in  the  Educational  Depart- 
ment was  read.  President  Skinner  staled  that  the  matter  had  been 
discussed  at  the  last  meeting  of  the  Executive  Board,  where  the 
opinion  prevailed  that  a  display  should  be  made,  and  he  (Mr.  Skin- 
ner) had  been  appointed  a  committee,  choosing  as  co-laborers  the 
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other  members  of  the  Executive  Board  and  Mr.  Dury,  to  make 
necessary  inquiries  and  take  necessary  steps.  It  was  found,  how- 
ever, that  the  Constitution  forbid  the  removal  of  any  part  of  the 
collections  without  the  permission  of  the  Society.  It  was  therefore 
necessary  to  have  some  action  on  the  part  of  the  Society. 

At  the  request  of  Mr.  Skinner,  Mr.  Smith,  the  Custodian,  had 
prepared  a  plan  for  a  display,  and  calculated  that  150  square  feet 
would  be  necessary  for  the  same. 

Mr.  Dury  was  of  the  opinion  that  under  no  circumstances 
should  the  collections  in  the  Society's  building  be  torn  up  for  the 
sake  of  the  Exposition;  that  it  was  hoped  that  the  expected  influx 
of  visitors  could  also  be  attracted  to  the  Society,  where  the  exhibits 
ought  to  be  as  perfect  as  possible.  He  was,  however,  in  favor  of 
making  a  small  display  of  a  few  striking  specimens,  to  act  as  an 
advertisement  of  the  Society  to  draw  visitors  to  the  Museum. 

Messrs.  Harper,  Norton  and  James,  in  discussing  the  matter, 
concurred  in  Mr.  Dury's  opinion,  and  rejected  Mr.  Smith's  plan  as 
involving  too  considerable  a  removal  of  specimens. 

Mr.  Dury  moved  that  a  committee  be  appointed  to  designate 
what  specimens  had  better  be  exhibited,  in  conformity  with  the 
above  idea,  and  report  at  the  next  meeting.     Carried. 

The  Chair  appointed  Messrs.  Harper,  James  and  Smith,  com- 
mittee. 

Mr.  Skinner  informed  the  Society  that  it  had  be  intimated  that 
there  was  danger  of  losing  Mr.  S.  E.  Wright,  as  Treasurer  of  the 
Society,  a  post  he  has  occupied  for  many  years. 

Whether  a  change  in  the  office  became  necessary  at  this  time 
or  not,  it  would  at  any  time  be  very  difficult  to  fill  the  office  of 
Treasurer  because  of  the  high  bond  required  of  him.  The  Presi- 
dent, therefore,  suggested  that  the  following  reading  be  adopted  for 
Article  VI,  Section  3,  of  the  Constitution : 

"Two  trustees  shall  be  elected  at  the  next  annual  meeting, 
one  of  whom  shall  hold  office  for  the  term  of  one  year,  and  the 
other  for  two  years.  And  thereafter  there  shall  be  elected  annu- 
ally one  trustee  who  shall  hold  his  office  two  years.  These  two 
trustees  shall  be  intrusted  with,  and  have  charge  of  all  funded 
property  of  the  Society,  with  power  to  sell  and  re-invest  according 
to  their  judgment.  Bonds  shall  be  required  of  these  trustees  in 
such  sums  and  with  such  sureties  as  may  be  satisfactory  to  the  Ex- 
ecutive Board.  The  net  income  from  said  funded  property  shall 
be  paid  over  by  said  trustees  to  the  Treasurer  of  the  Society,  on 
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the  written  order  of  said    Treasurer,  approved  by  the   President  of 
the  Society." 

And  the  following  fur  Article  li,  ^>c(:tiun  4,  ot  the  By-Laws: 

*'  The  Treasurer  shall  have  charge  of  all  money  or  other  prop- 
erty of  the  Society,  excepting  the  Museum  and  its  contents,  and 
excepting  also  such  property  as  may  be  placed  by  the  Society  or  the 
Executive  Board  in  the  hands  of  the  trustees;  he  shall  also  have 
charge  of  the  net  income  of  the  funded  property  of  the  Society,  to 
be  paid  over  to  him  by  the  trustees,  as  herein  before  provided. 
He  shall  collect  all  fees  and  assessments;  shall  pay  all  accounts 
against  the  Society  when  the  same  shall  be  approved  by  a  vote  of 
the  Executive  Board  ;  shall  keep  a  correct  account  of  all  receipts 
and  expenditures  in  books  belonging  to  the  Society,  and  shall,  at 
each  annual  meeting,  and  at  all  other  times  when  required  by  the 
Executive  Board,  make  a  detailed  report  of  the  same.  He  shall 
notify  members  who  are  in  arrears,  of  their  indebtedness  to  the 
Society,  and  shall  report  all  delinquencies  to  the  Executive  Board 
annually.  Bond  with  sureties  may  be  required  of  the  Treasurer  for 
the  faithful  discharge  of  his  office,  by  the  Executive  Board,  in  such 
sum  as  may  be  deemed  satisfactory  by  the  said  Board." 

The  suggestions  seemed  to  meet  the  approval  of  the  members 
present,  and  Mr.  Knight  gave  notice,  with  Mr.  James  as  second, 
that  he  intended  to  move  the  above  as  amendments  to  the  Consti- 
tution at  the  next  meeting  of  the  Society. 

Mr.  Dury  reported  on  behalf  of  the  Committee  on  Memorial 
Volume  that  the  same  would  cost  $400  for  an  edition  of  500 
copies. 

Mr.  Harper  then  suggested  that  the  next  number  of  the  Jour- 
nal of  the  Society  be  made  a  memorial  number,  as  other  material 
was  scant.  It  would  not,  in  this  case  however,  be  possible  to  carry 
out  the  idea  of  an  educational  work  with  catalogues,  etc.,  as  first 
contemplated. 

The  Publishing  Committee  then  accepting  the  material  of  the 
Committee  on  Memorial  Volume,  the  project  of  publishing  such  a 
volume  was  dropped. 

Drs.  J.  T.  Woods  and  S.  J.  Mills  of  Toledo,  O.,  and  Messrs. 
Edgar  R.  Quick  and  A.  W.  Butler,  recommended  for  corres|K>nd- 
ing  membership  by  the  Executive  Board,  were  then  elected. 

Dr.  A.  E.  Heigh  way  then  requested  the  Executive  Board  to 
consider  the  eligibility  of  Mr.  T.  H.  Lindsay,  of  .\shevillc,  N.  C, 
for  corresponding  membership. 
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Dr.  Geo.  B.  Orr,  Dr.  Konn  B.  Sayres  and  Dr.  D.  D.  Bramble 
were  elected  to  active  membership. 

The  following  persons  were  proposed  for  active  membership : 
Miss  Lucia  Stickney,  Mr.  A.  A.  Ferris,  Miss  Eugenie  Iliff,  Mr. 
W.  L.  Reum,  Mr.  Nathaniel  H.  Davis. 

Donations  were  received  as  follows: 

From  Mr.  Robert  F.  Leaman,  Mounted  Head  of  Moose; 
from  H.  lUovvay,  M.  D.,  Specimens  of  Minerals;  from  Prof.  E. 
W.  Claypole,  Akron,  pamphlet.  The  Materials  of  the  Appalach- 
ians; from  Mrs.  M.  L.  Morehead,  Columbus,  Memoir  of  Prof. 
James  P.  Espy ;  from  Prof.  Jos.  F.  James,  Oxford,  Miscellaneous 
pamphlets. 

Adjourned. 
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ON  THE  MONTICULIPOROID  CORALS  OF  THE  CINCIN- 
NATI GROUP,  WITH  A  CRrriCAL  RKVISION  OF  THE 
SPECIES. 


By  U.  P.  James  and   Joseph   F.  James,   M.  S.,    Prof.  0/  Rotany 
and  Geolo^-  in  Miami  UniTersii\\  Oxford^  O. 

(Concluded  from  Volume  X,  p.  184  ) 

Group  IV.      Laminar  ox  Fiondesceni. 

Expanded  or  flattened,  generally  formed  of  two  layers  of  cor- 
allites,  diverging  from  a  central  axis. 

a.     Surface  with  conspicuous,  generally  elongated  monticules. 

*  Interstitial  corallites  absent 35 

*  Interstitial  corallites  few 36 

*  Interstitial  corallites  numerous 37 

h.     Surface  with  small,  rounded  monticules,  or  nearly  smooth. 

*  If  present,  monticules  formed  of  small  tubuli ;  coral- 

lites direct  to  surface 38 

*  Calices    in    intersecting,    diagonal    lines;    elongated, 

pentagonal 39 

*  Corallum  irregular. 

t  Calices  circular 40 

t  Calices  irregular  in  form 41 

35.— M.  CLEAVELANDi,  \j .  P.  James. 

Monticulipora  {Heterotrypa  t)  cleavelandi,  James,  The  Pnlr^ont.. 
49,  1882. 

Corallum  lobate  or  amorphous,  with  flattened  or  cylindrical 
branches.  Surface  with  rounded  monticules,  more  or  less  conspic- 
uous, about  one  line  apart,  occupied  by  calices  larger  than  in  other 
places.  Calices  polygonal  or  sub-circular.  No  interstitial  pores  at 
surface.     (Plate  i,  Fig.  4). 

Obs.  —This  species  presents  various  forms,  often  branching, 
hut  generally  forming  irregular  masses.  The  cells  are  arranged  in 
rows  of  from  eight  to  ten,  and  ihe  monticules  in  alternating  rows. 
There  are  no  interstitial  pores  to  be  observed. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Highland  Co.,  Ohio. 

36. — M.  DAWSONi,  Nicholson. 

Monticulipora  {Heterotrypa)  daivsoni^  Nu  h  ,  (ienus  Monn<  .141. 
1881. 
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Homotrypa  dawsoni,  Nich.  Ulrich,  Jour.  Cin.  S.  Nat.  Hist., 
V.  241,  1882. 

Corallum  irregularly  lobate  or  frondose,  forming  an  undulated 
expansion  of  variable  size,  about  two  lines  thick.  Surface  with 
numerous  close-set,  prominent  monticules,  markedly  elongated, 
about  a  line  or  less  apart,  and  occupied  by  corallites  not  differmg 
conspicuously  in  size  from  those  forming  the  mass  of  the  corallum. 
Calices  polygonal,  thin  walled,  nearly  vertical  from  a  central  axis, 
and  opening  on  either  side ;  no  regular  series  of  small  apertures, 
but  occasionally  a  few  spiniform  corallites  at  angles  of  junction  of 
ceils.  Walls  delicate,  wrinkled,  slightly  thickened  toward  mouths 
of  cells. 

Ohs. — This  is  similar  to  the  next,  mammulata,  but  seems  to 
differ  in  the  more  prominent,  elongated  and  closely  set  monticules. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Warren  and  Clinton  Counties,  O.      Rare  at  Cincinnati. 

37. — M.  MAMMULATA,  D'Orbigny. 

Prodr.  de  Paleont.,  I,  25,  1850;  Ed.  &  Maine,  Brit.  Foss. 
Cor.,  265,  1854;  Ulrich,  Jour.  Cm.  S.  N.  Hist,  V.  234,  1882. 

Chcetetes  mammidatus,  Ed.  &  H.,  Pol.  Foss.  des  Terr.  Pal.  267, 
1851  ;  Nicholson,  Quar.  Jour.  Geol.  Soc,  XXX,  508,  1874;  Pal. 
Ohio,  II,  207,  1875. 

Monticulipora  (Heterotrypa)  mammulata,  Nich.,  Pal.  Tab.  Cor., 
294,  1879;  Genus  Montic,  io4>  i88t. 

M.  {Peronopora)  molesta,  Nich.,  Genus  Montic,  224, -1881. 

Corallum  in  undulated  expansions,  two  to  six  lines  or  more 
thick,  often  consisting  of  several  layers  of  corallites,  diverging 
from  an  imaginary  plane  and  opening  on  both  sides;  occasionally 
massive.  Surface  with  rounded,  conical  or  elongated  monticules, 
either  conspicuous  or  only  slightly  raised;  these  occupied  by  coral- 
lites either  slightly  larger  or  slightly  smaller  than  the  average ;  or 
else  the[sides  with  full-sized,  and  the  summit  with  smaller  corallites. 
Calices  of  twokinds :  large  ones  polygonal,  or  sub-polygonal,  mod- 
erately thickened  at  the  surface ;  small  ones  moderately  numerous, 
intercalated  between  the  larger  tubes,  variable  in  size  and  shape, 
but  always  angular  or  ^ub-angular.  Spiniform  corallites  variable  in 
number. 

Obs. — This  is  a  species  about  which  there  has  been  much  dis- 
cussion. It  has  been  considered  the  type  of  the  genus,  as  it  was  the 
first  one  described  by  D'Orbigny,  but  as  the  original  description 
was  very  defective,  discussion  has  arisen  as  to  what  really  should 
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be  considered  mammidata.  M.  molesta,  Nich  ,  seems  to  be  nearly 
the  same  extertially,  though  it  has  a  smaller  number  of  interstitial 
corallites.  Internally  mammulata  has  nearly  straight  tabulae,  while 
molesta  is  said  to  have  a  series  of  vescicles  on  the  sides  of  the  walls 
of  the  corallites. 

One  of  us  has  a  specimen  about  nine  inches  across  the  longer 
diameter,  and  five  inches  in  the  smaller.  About  four  inches  of  the 
longer  diameter  forms  a  dome-shaped  mass,  with  an  irregular  sur- 
face, covered  with  small,  closely  set  monticules.  Inside  the  speci- 
men there  are  several  branches  running  from  the  cap-like  top 
downwards,  and  spreading  out  into  a  wonderfully  interlaced  mass  of 
frondescent  branches.  The  whole  interior  of  the  specimen  is  filled 
with  a  mass  of  clay  which  surrounds  the  frondose  branches  on  all 
sides. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati,  O. 

iZ. — M.  FRONDOSA.     D'Orbigny. 

Prodr.  de  Paleont.,  I,  25,  1850. 

Chcetetes  frondosus,    Edw.    &   H.,    Pol.    Foss.   des    1 
267,  1851,  Nicholson,   Quart.  Jour.   Geol.  Soc,  XXX,  508,  1874; 
Pal.    Ohio,    II,  2o8,    1875:   Ann.    Nat.   Hist.,  ser.  4.    XVIII.    ()i.. 
1876. 

Chcetetes  decipiens,  Rominger,  Pro.  Acad.  Nat.  Sci.  Phila. .  116, 
1866. 

Monticulipora  (Peronopora)  frondosa^  D'Orb.,  Nich.,  Genus 
Montic,  216,  1881. 

Heterotrypa fromioiu,  D'Orb.,  Ulrirh.  jour.  Gin.  S.  \nt.  Hist  , 
V.  235,  1882. 

Chietetes  compressus,  Ulrich.     Ibid,  11,  27,  1879. 

Peronopora  eompressus,  Ul.      Ibid,  V,  244,  1882. 

P.  uniformis,  Ul.      Ibid,  V,  244,  1882. 

Homotrypa  cunata,  Ul.     Ibid,  V,  242,  1882. 

Corallum  of  erect,  flattened,  undulating  expansions  of  w.. 

height,  and  varying  from  less  than  one  to  four  lines  thick.  Surface 
with  numerous  rounded  or  stellate  spaces,  either  elevated  to  form 
monticules,  or  level  with  the  general  surface,  and  composed  mainly 
of  small  tubuli.  Larger  calices  moderately  thick  walled,  irregularly 
circular,  oval  or  sub-polygonal.  These  surrounded  by  a  variable, 
generally  large  number  of  smaller,  irregularly  shaped  calices,  occu- 
pying the  intervals  between  the  preceding,  and  sometimes  almost 
surrounding  them.     Spiniform  corallites  numerous,  placed  on  mar- 
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gins  of  calices  or  forming  apparently  closed  tubercles.  Corallites 
springing  from  both  sides  of  median  axis,  forming  two  laminae, 
sometimes  marked  by  a  calcareous  membrane;  oblique  and  thin 
walled  at  first,  but  soon  bending  outwards  and  proceeding  straight 
to  the  surface,  the  walls  there  moderately  thickened. 

Ohs. — This  species  grows  in  much  the  same  manner  as  dawsont 
and  mammulata.  It  is  distinguished  from  the  former  by  the 
smoother  surface,  and  from  the  latter  by  this,  as  well  as  the  fact 
that  the  corallites  pass  from  the  separating  membrane  directly  to 
the  surface.  The  calcareous  plate  is  sometimes  so  well  defined 
that  a  specimen  may  be  fractured  along  it  and  separated  into  two 
halves.     One  of  us  has  specimens  in  this  condition. 

The  identy  of  decipiens,  Rom.,  v/\i\\  frondosa,  D'Orb.,  has  been 
denied  by  some.  We  adopt  the  view  of  Dr.  Nicholson,  and  con- 
sider it  as  a  synonym.  Some  have  also  claimed  that  frondosa  is 
one  of  the  forms  generally  taken  as  mammulata. 

Formation  and  Location. — Lower  Silurian  Cincinnati  Group, 
Cincinnati,  O. 

39. — M.  PAvoNiA,  D'Orbigny. 

Ptilodictya pavonia,  D'Orb.  Prodr.  de  Paleont.,  Vol.  I,  p.  22, 
fSso. 

Chcetetes  pavonia,  Ed.  &  Haime.  Poly.  Foss.  des  Terr.  Pal. 
p.  267,  1851;  Rominger,  Proc.  Acad.  Nat.  Sci  ,  Phila.,  p.  ii6, 
1866. 

Cyclopora  Jamesi,  Prout.  Trans.  Acad.  Sci.,  St.  Louis,  Vol.  I, 
p.  578,  i860. 

Stictopora  clathratula,  James.  Cat.  Foss.  Cin.  Gr.  (named  but 
not  figured  or  described),  187 1. 

Chcetetes  clathratuhs,  James.  Nicholson,  Quart.  Jour.  Geol. 
Soc,  XXX,  p.  259,  1874;  Pal.  Ohio,  U,  p.  209,  1875.  Ann.  Nat. 
Hist.,  ser.  4,  XVI II,  p.  91,  1876. 

Heterodictya  pavonia,  Ulrich.  Cat.  Foss.  Cin.  Gr.  (named  but 
not  figured  or  described),  p.  10,  1880. 

Corallum  forming  a  thin,  undulating  expansion,  often  of  con- 
siderable extent,  varying  in  thickness  from  one  to  about  two  lines, 
the  corallites  in  two  layers  with  their  bases  fixed  to  a  medium  plane 
marked  by  a  delicate  membrane  and  opening  on  opposite  sides  of 
the  corallum.  Surface  often  with  low,  rounded  monticules,  often 
obscure,  and  arranged  in  diagonal  rows  at  intervals  of  from  one  to 
one  and  a  half  lines  apart,  occupied  by  calices  of  ordinary  size 
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Corallites  generally  oblique  at  their  origin,  but  almost  immediately 
bending  outwards,  and  opening  at  right  angles  to  the  surface  or 
nearly  so.  Calices  elongated,  pentagonal,  tolerably  uniform  in  size 
and  often  arranged  in  obliquely  intersecting  lines.  No  interstitial 
tubes.. 

Obs. — This  species  is  readily  recognized  by  Us  thin,  undulating 
corallum,  which  carries  on  both  sides  the  sub-equal,  oval,  or  pent- 
agonal calices,  generally  arranged  in  decussating  lines.  One  of  us 
has  a  specimen  about  nine  inches  by  four,  which  must  have  been 
considerably  larger,  as  the  edge  is  fractured  all  round.  The  sur- 
face is  very  irregularly  and  deeply  undulated,  the  corallum  varying 
in  thickness  from  a  little  less  to  a  little  more  than  one  line.  Con- 
spicuous but  low  moticules  are  distributed  all  over  the  exposed 
side,  the  other  one  being  firmly  attached  to  a  mass  of  indurated 
clay  containing  fragments  of  fossils.  Other  specimens  show  a 
pointed  base.  None  of  them  show  the  non-poriferous  margin  said 
to  be  characteristic  of  Ptilodictya.  A  medium  lamina  is  shown  in 
some  specimens,  and  the  impressions  of  the  corallites  is  often  seen 
in  these. 

Considerable  discussion  has  arisen  relative  to  the  zoological 
position  of  this  species,  some  calling  it  a  coral  and  some  a  poly- 
zoan.  As  it  has  been  often  referred  to  the  Monticuliporoids,  the 
description  is  here  given  without  any  positive  assertion  as  to  its  title 
to  the  position. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati,  O. 

40. — M.  vAUFELi,  Ulrich. 

Heterotrypa  vaupeli,  Ul.,Jour.  Cin.  See.  Nat.  Hist.,  VI,  85, 
1883. 

Corallum  irregularly  twisted,  formed  of  more  or  less  inoscu- 
lating masses;  several  inches  in  diameter,  and  consisting  of  convo- 
luted fronds,  varying  from  one  and  one-half  to  three  lines  thick. 
Surface  sometimes  smooth,  but  usually  with  irregularly  arranged 
small,  rounded  or  conical  monticules;  the  summit  of  these  sub- 
solid,  and  each  occupied  by  maculae  of  small  cells.  Calices  cir- 
cular, arranged  in  decussating  lines,  morft  or  less  curved  around 
the  monticules.  Generally  one  or  two  rows  of  cells  larger  than  the 
average  surrounding  the  macula;.  Interstitial  spaces  sometimes 
smooth  and  apparently  solid  (in  worn  specimens);  sometimes  with 
small  interstitial  cells,  and  again  (in  the  best  preserved  specimens), 
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with  numbers  of  spines  or  granules  on  the  walls  of  the  interstitial 
cells. 

Obs. — This  species,  we  are  told,*  is  readily  distinguished  by 
its  •'  peculiar  growth,  circular  cell  apertures,  and  regular  arrangement 
of  the  cells  and  monticules.  When  in  a  good  state  of  preservation 
the  most  striking  characteristic  is  found  in  the  granular  cell  inter- 
spaces."    It  is  similar  in  some  respects  to  the  next. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati  and  Waynesville,  O. 

41. — M.  cLiNTONENSis,  U.  P.  James. 

Monticulipora  [Hcterotrypd)  clintonensis,  James.  The  Palaeont., 
45,  1882. 

Corallum  variable,  flattened,  undulating,  thickened  or  con- 
torted, amorphous,  and  occasionally  appearing  as  if  branched. 
Surface  with  rounded,  more  or  less  prominent  monticules,  or  at 
times  nearly  smooth.  Cell  apertures  of  various  forms,  the  walls 
indented  or  expanded  irregularly.  Interstitial  corallites  more  or 
less  numerous  at  the  angles  of  larger  tubes.  Spiniform  corallites 
few  to  numerous.     (Plate  i,  figs  i,  la) 

Obs. — The  indented  walls  of  the  calices,  and  the  peculiar 
mode  of  growth  will  generally  distinguish  this  species.  It  is  sim- 
ilar in  mode  of  growth  to  M.  vaiipeli  and  to  M.  varians,  but  these 
possess  other  features  which  distinguish  them. 

Formation  and  Locality.— Lower  Silurian,  Cincinnati  Group, 
Clinton  and  Warren  Counties,  O. 

Group  V. — Iiicrusting  species ;  forming  patches  or  crusts  grow- 
ing parasitically  on  shells  of  various  kinds,  or  on  corals. 

a.  Corallum  forming  a  thin  crust. 

t  Monticules  prominent,  elongated 42 

t  Monticules  rounded,  arranged  in  regular  lines. 

*  Calices  irregular,  indented 43 

*  Calices  polygonal 44 

t  Surface  nearly  smooth 45,  46 

b.  Corallum  forming  small  circular  patches • 47 

c.  Corallum  growing  in  irregular  masses  about  crinoid  col- 

umns   ..:... 48 

d.  Corallum  fusiform,  cylindrical  or  clavate 49,  50 

e.  Corallum  nearly  hemispherical 51 

♦Jour.  C,  S.  N.  H.,  /.  c.  vi,  87. 
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42. — M.   TUBERCULATA,    Edw.  &   H. 

Monticiiliponi  (Monotrypa)  tube  re  u  lata  ^  Edw.  &  H.  Nicholson, 
Cienus  Montic,  200,  1881. 

Chcftetes  tuberculatus,  Ed.  &.  H.  Pol.  Foss.  des  Un  l\il  . 
268,  1851;  Nicholson,  Ann.  Nat.  Hist.  ser.  4,  XVlll,  91,  1876. 

Chcetctes  corticans,  Nicholson,  Quart.  Jour.  (Jeol.  Soc,  XXX, 
512,  1874:  Pal.  Ohio  II,  210,  1875. 

Atactopora  hirstita,  Ulrich,  Jour.  Cin  S  Nat.  Hist.  II,  120, 
1879;  VI,  245,  1883. 

A.  maculata,  Ulrich.      Ibid,  II,  121,  1879;   V'l,  246,  1883. 

Spatiopora  tuber culata,  Ulrich.      Ibid,  VI,  166,   1883. 

.V.  montifcra,  Ul.      Ibid,  VI,   168,  1883. 

Corallum  parasitic,  forming  a  more  or  less  extensive  crust, 
from  one-fourth  of  a  line  to  two  lines  thick,  ordinarily  about  one- 
half  a  line,  attached  to  the  outer  surfaces  of  shells  of  Orthoteras 
and  Endoceras.  Surface  with  a  number  of  long  and  narrow  or 
rounded  monticules,  arranged  with  more  or  less  regularity  in  diag- 
onal lines,  and  with  their  longer  diameter  in  the  same  direction  as 
the  long  axis  of  the  shell  upon  which  they  grow  ;  summits  generally 
compact.  Calices  small,  polygonal,  nearly  equal  in  size,  with 
occasionally  a  few  interstitial  corallites.  Walls  of  calices  rather 
thick  at  the  surface,  thinner  beneath,  sometimes  bearing  on  their 
margins  one  or  two  rows  of  minute  tubercles. 

Obs. — As  shown  by  the  synonomy,  this  species  has  been  de- 
scribed under  various  names.  Atactopora  hirsuta  and  A.  maculata 
are  names  given  to  two  forms,  one  bearing  two  rows  of  spines  and 
the  other  a  few  only  on  the  edges  of  the  calices;  they  also  have 
rather  rounded  monticules.  In  speaking  of  the  figures  of  these  two 
species,  their  author  says:  '*  Comparing  figure  2  with  figure  1,  both 
representing  tangential  sections,  ...  we  find  that  with  the 
exception  of  the  relative  thickness  of  the  cell  interspaces  or  walls, 
the  two  species  are  precisely  alikf.  In  both  we  find  the  same 
peculiarly  constructed 'maculae,'  while  in  the  minute  structure  of 
the  cell  walls,  no  difference  whatever  is  apparent.  In  their  vertical 
sections  a  corresponding  agreement  of  structure  is  apparent."*  The 
species  is  mainly  recognized  by  the  well  developed,  elongated 
monticules. 

Formation  and  Locality.  —  Lower  Silurian,  Cincinnati  Group, 
from  the  lowest  rocks  at  Cincinnati  to  the  highest  beds  in  Warren, 
Clinton  and  Butler  Counties,  O. 


jour.  Cin.  S.  N.  H.  VI,  246. 
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43.  — M.  ORTONi,  Nicholson. 

Monticulipora  {i)  ortoni,  Nich.     Whitfield  Geo),   of  Wise.   IV, 
251,  1882. 

M.  (Peronopora)  ortoni,  Nich.      Genus  Montic,  228,  1881. 

Chcetetes  ortoni,    Nich.      Quar.   Jour.    Geol.    Soc.    XXX,   513, 
1874;  Pal.  Ohio,  II,  211,  1875. 

Atactopora  ortoni,  Ulrich.  Cat.  Fos.  Gin.  Gr. ,  13,  1880;  Jour. 
Gin.  S.  Nat.  Hist.,  II,  120,  1879;  VI,  246,  1883. 

Atactoporella  ortoni,  Ul.      Ibid,  VI,  248,  253,  256,  1883. 

Atactopora  multigranosa,  Ul.     Ibid,  II,  122,  1879. 

Atactoporella  multigranosa,  Ul.      Ibid,  VI,  254,  1883. 

Atactopora  mundula,  Ul.      Ibid,  II,  123,  1879. 

A.  tenella,  Ul.      Ibid,  II,  123,  1873. 

Atactoporella  mitndiila,  Ul.      Ibid,  VI,  252,  1883. 

A.  schucherti,  Ul.      Ibid,  VI,  251,  1883, 

Gorallum  forming  a  very  thin  crust  parasitic  on  shells  of  Ortho- 
ceras,  Strop ho7?iena,  and  fronds  of  various  corals,  varying  from  one- 
ninth  to  three  fourths  of  a  line  thick,  and  rarely  more  than  one  inch 
in  diameter.  Surface  with  numerous  rounded  or  conical  monti- 
cules, more  or  less  regularly  distributed,  from  one-half  a  line  to  a 
line  or  more  apart,  and  either  solid  or  bearing  calices  of  the  ordin- 
ary size.  Galices  irregular  in  shape,  often  indented  by  one  or  more 
tooth  like  or  blunt  projections;  margins  varying  in  different  exam- 
ples from  thin  to  very  thick,  and  generally  studded  with  small  tub- 
ercles, giving  the  surface  a  granular  appearance.  Interstitial  cells 
more  or  less  numerous. 

Obs. — The  various  forms  of  this  species  do  not  seem  to  pre- 
sent sufficient  difference  to  justify  regarding  them  as  distinct  species. 
One  {A.  multigranosa)  has  a  thicker  corallum  than  ordinary,  and 
groups  of  larger  sized  tubes.  In  A.  mundtila  the  original  descrip- 
tion states  that  the  walls  are  thick,  the  amended  one  (under  Atacto- 
porella) calls  them  thin.  Lastly^/4.  schucherti  ^'x^^x's,  in  having  more 
prominent  spiniform  corallites.  All  these  are  small  differences. 
The  species  can  be  mainly  recognized  by  its  limited  extent,  the 
regular  arrangement  of  the  rounded  monticules,  and  the  indented 
calices. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  (iroup, 
Cincinnati,  Oxford,  Ohio,  etc.  Hudson  River  Group  of  New 
York    Delafield,  Wise. 

44.  —  M.  PAPiLLATA,  McCoy. 

Edw.  &  Haine,  Brit.  Foss.  Cor.,  p.  266,  1850. 
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Nebulipora  papillata,  McCoy.  Ann.  &  Mag.  N-'*  HJ^»  c*»r  2. 
VI,  248,  1850;  Brit.  Pal.  Foss.,  p.  266,  1850. 

Chcetetes  tuberculatus,  Ed.  &  H.      Pol.  Foss.  des  1  err.  Palae. 
Chcetetes  papillatus,    McCoy.      Nicholson,    Pal.    Ohio  IT,    210. 

1875- 

Monticulipora  parasitica^  Ulrich.  Jour.  Cin.  S.  Nat.  Hi-:..  \. 
238,  1882. 

Corallum  forming  a  thin  crust,  parasitic  on  shells  of  Brachio- 
pods,  Orthoceras,  and  other  foreign  bodies,  generally  about  one- 
half  a  line  thick.  Surface  with  small,  rounded  monticules,  ar- 
ranged more  or  less  regularly,  and  generally  occupied  by  corallites 
of  a  larger  size  than  the  average.  Calices  polygonal,  thin  walled, 
bearing  in  well  preserved  examples  a  small  number  of  spiniform 
corallites.      No  interstitial  cells. 

Obs. — The  genus  Nebulipora,  McCoy,  is  undoubtedly  a  syno- 
nym for  Monticidipora.  The  present  species  is  recognized  by  the 
more  or  less  regular  arrangement  of  the  rounded  monticules  and 
the  polygonal  calices. 

Formation  and  Locality.  --Lower  Silurian,  Cincinnati  Group, 
Cincinnati  and  Hamilton,  O. 

45. — M.  CRUSTULATA,  U.  P.  James. 
Nicholson,  Genus  Montic,  27,  1881. 

ChcBtetes crust ulat us,  James.  The  Palaeon.,p.  i,  1878,  p. 20,  1879. 
^         Leptotrypa    oniata,    LHrich.      Jour.   Cin.   Soc.  Nat.    Hist.,  VI, 
160,  1883. 

L.  Claris,  Ul.     Ibid,  p.  161. 
Z.  cortex,  Ul.     Ibid,  p.  162. 
Spatiopora  aspera,  Ul.      Ibid,  p.   166. 
.S".  maculosa,  Ul.     Ibid,  p.   167. 
.v.  lineata,  Ul.     Ibid,  p.  167, 
Atactoporella  typicalis,  Ul.     Ibid,  p.  24S. 

Corallum  forming  a  thin  crust,  parasitic  on  shel's  of  Orthoceras 
and  other  substances,  and  from  one-eighth  of  a  line  to  one-fourth  of 
a  line  thick.  Surface  generally  smooth,  sometimes  with  a  few 
small  elevations.  Calices  sub-polygonal,  rounded  or  oblong,  vary- 
ing in  form  and  size;  at  intervals  of  about  two  lines  are  groups  of 
larger  cells,  sometimes  the  center  one  larger  than  the  rest.  Walls 
of  corallites  very  thin,  sometimes  bearing  numbers  of  spiniform 
corallites.     No  interstitial  cells.      (Plate  i,  figs.  2,  2a.) 

Obs. —  This  is  mainly  distinguished  by  the  smooth  or  nearly 
smooth  surface.     It  is  similar  to  the  following,  from  which,  per- 
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haps,  it  ought  not  to  be  separated.  The  species  united  above  are  all 
too  indefinite  in  character  to  be  recognizable,  so  they  are  all  re 
duced  to  synonyms.  In  one  the  calices  are  arranged  more  or  less 
regularly. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati  and  Hamilton,  O.,  etc. 

46. — M.  wETHERBVi,  Ulrich. 

Jour.  Cin.  Soc.  N.  Hist.,  V.  239,  1882;  14th  Ann.  Rept. 
Geol.  &  N.  H.  Soc.  Minn  ,  129,  1886. 

Corallum  forming  a  thin,  irregular  expansion  on  various  for- 
eign bodies,  with  the  center  sometimes  slightly  elevated.  Surface 
sometimes  nearly  smooth,  but  often  raised  into  low  monticules, 
which  are  occupied  by  larger  cells;  in  the  nearly  smooth  forms 
these  occupy  patches  scattered  irregularly  over  the  surface.  Cal- 
ices polygonal,  with  thin  walls.  Prominent  spiniform  corallites 
occupy  the  angles  of  the  cells  in  well  preserved  specimens. 

var.  ASPERULA,  Ulrich. 

Petigopora  asperula,  Ul.  Ibid,  VI,  157,  1883:  14th  Rept.  G. 
&  N.  H.  Sur.  Minn.,  130,  1886. 

Differs  from  the  type  merely  in  being  sub-circular  in  outline, 
and  being  generally  attached  to  the  shells  of  Strophemena  alternata. 
It  approaches  quite  closely  to  M.  petechiulis,  Nich.,  but  differs  in 
being  larger  and  having  more  prominent  monticules. 

Obs. — In  this  species  and  variety  we  have  an  example  of  what 
is  spoken  of  under  M.  petechialis,  Nich.,  namely,  that  probably  the 
smaller  forms  are  merely  the  younger  individuals.  The  close  re- 
semblance between  this  species  and  its  variety  would  seem  to  indi- 
cate the  trnth  of  the  idea.  In  both  the  monticules  are  only  slightly 
raised,  and  have  larger  cells  than  the  average.  Both  have  num- 
bers of  spiniform  corallites,  and  both  are  found  at  the  same  horizon. 

Formation  and  Locality. — Type  torm,  Lower  Silurian,  Trenton 
Group  at  High  Bridge,  Ky.,  and  Chazy  (?)  Group  at  Minneapolis, 
Minn.  Variety,  Trenton  Group,  Minneola.  Minn.,  Cincinnati 
Group,  Cincinnati,  O. 

47- — ^-  PETECHiALis,  Nicholsou. 

ChateUs p€techialis,  Nich  ,  PaL  Ohio  II,  213,  1875. 

Pitigopora peUchialis,  Ulrich.  Jour.  Cin.  S.  N.  Hist.,  VI,  156, 
1883;   14th  Rept.  Geol.  &:  X.  H.  Sur.  Minn.,  103,  1886. 

Corallum  forming  small  circular  patches,  from  less  than  one- 
half  a  line  to  a  line  and  one-half  in  dianneter,  attached  parasitically 
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(named  but  not  figured  or  described),  1871.  Cat.  Low.  Sil.  Foss. 
2d  Ed.,  p.  I,  1875 

Leptotrypa  clavacoidea,  Ulrich.  Jour.  Cin.  S.  Nat.  Hist.  VI, 
159,  1883. 

Z.  minima,  Ul.     Ibid,  VI,  159,  1883. 

Corallum  cylindrical,  clavate  or  fusiform,  receiving  its  form 
from  the  tapering  ends  of  small  species  of  Orthoceras,  or  other 
cylindrical  objects,  to  which  it  is  generally  attached  by  the  whole 
of  the  base.  Surface  either  smooth  or  elevated  into  low  monti- 
cules, occupied  by  tubes  slightly  larger  than  the  average.  Calices 
polygonal,  nearly  equal  in  size.  Walls  of  corallites  thin.  No 
interstitial  cells. 

Obs.  This  species  is  easily  recognized  by  its  peculiar  shape. 
Sometimes  the  object  upon  which  it  is  grown  has  decayed,  and  the 
hollow  is  filled  with  clay,  or  it  remains  hollow. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati,  O. 

50.     M.  FUsiFORMis,  Whitfield. 

Ch(Etetes  fusiformis,  Whitf.  Ann.  Rept.  Geol.  Sur.  Wise  ,  for 
1877,  ]).  70;  Geol.  of  Wisconsin,  IV,  248,  1882. 

MonticiiUpora  (Monotrypa  {?)  siibfiisiformis,  U.  P.  James.  The 
Palaeon.,  52,  1882. 

Corallum  cylindrical,  sub-fusiform,  straight  or  curved,  pointed 
or  blunt  at  one  or  both  ends;  a  few  specimens  with  a  projection  at 
one  end,  but  not  like  a  base;  one-fourth  of  an  inch  to  an  inch  long, 
and  from  one-half  a  line  to  one  and  one-half  lines  in  diameter. 
Surface  smooth.  Calices  very  small,  oval  or  sub-circular,  without 
any  regular  arrangement.  Intercellular  spaces  marked  by  scattered 
pits  or  a  depressed  groove  or  an  elevated  ridge-like  line.  Walls  of 
cells  tolerably  thick. 

Obs. — Differing  from  J/,  clavicoidea  in  the  smaller  size  and  ap- 
parently free  habit    not  incrusting  shells  of  Orthoceras  {?). 

Formation  and  Locality.  —  Lower  Silurian,  Hudson  River 
Group,  Iron  Ridge  Wise.  Cincinnati  Group  in  Warren  and  Clin- 
ton Counties,  O. 

5T.     M.    HOSPiTALis,    Nicholson. 

MonticiiUpora  (Frasopora)  selwynii,  var  hospitalis,  Nich.  Genus 
Montic.  209,  1881. 

Frasopora  hospitalis,  Ul.    Jour.  Cin.  S.  N.  Hist.  V,  237,  1882. 

MonticiiUpora  {Heterotrypa)  winchelli,  U.  P.  James,  The 
Palaeon.   48,   1882. 
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Corallum  hemispheric,  rarely  globular,  eight  to  ten  lines  in 
diameter,  from  three  or  four  to  seven  or  eight  lines  high.  Surface 
smooth.  Calices  of  two  kinds,  the  larger  oval  or  circular,  the 
smaller  sub-angular,  wedged  in  between  the  larger  ones,  occasion- 
ally aggregated  into  star-shaped  maculae.  Spiniform  corallites 
numerous. 

var.    L/Evis  Ulrich. 

Monticulipora  icBvis,  Ul.  Jour,  Cin.  Soc.  Nat.  Hist.  V,  236, 
1882. 

Differs  in  the  cells  being  generally  nearly  equal,  and  polygonal 
instead  of  oval  or  circular. 

var.     NEGLECTA,  n.  var. 

Corallum  irregularly  conical;  surface  with  many  prominent 
monticules,  about  one  line  apart.  Calices  equal  in  size,  sub-poly- 
gonal.   Corallites  take  a  direct  course  from  base  to  appex.   (Plate  i, 

%    3)- 

Obs.  The  type  form  was  regarded,  as  seen  above,  by  Dr. 
Nicholson  as  a  variety  of  selwynii.  It  differs  from  that,  howevtr,  in 
being  parasitic,  or  at  least  attached.  Selwynii  was  a  free  form. 
Variety  neglecta  differs  mainly  in  possessing  conspicuous  monticules. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Group, 
Cincinnati.  W  aynesville,  Ohio,  &c. 

Group  VL     Species  imitating  foreign  bodies. 

52     M.   CALCEOLA,  Miller  &    Dyer. 

Jour.  Cin-S.  N.  Hist.  1,26,  1878. 

Monticulipora,  (Monotrypa)  calceola^  M.  &  D.Nicholson,  Genus 
Monlic.  185,  1881. 

Leptotrypa  calceola,  Ulrich.  Jour.  Cin.  S.  N  TTis:  \' I  i :,,. 
1883. 

Corallum  free,  of  rather  small  size,  helicoid  in  form,  and  vary- 
ing from  one  line  to  six  lines  in  diameter.  Surface  smooth  or  cov- 
ered with  low  rounded  monticules.  Interior  traversed  by  a  horn 
shaped  cavity  lined  on  the  inside  by  encircling  striae,  and  varying 
from  one-half  a  line  to  more  than  two  lines  in  diameter.  Calices 
variable  in  size,  polygonal,  more  or  less  regularly  arranged.  Walls 
thin. 

Obs. —  This  peculiar  species  is  easily  recognized  from  its  shape. 
It  was  originally  compared  to  the  * 'shape  of  a  little  wooden  shoe." 
In  the  original  description  an  account  of  how  its  form  might  have 
arisen  is  given.     The  authors   suppose  it  to  have   begun  from  an 
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embryo  or  a  cilated  animalcule  floating  free  in  the  water,  and  giv- 
ing rise  to  a  colony  by  generation  from  either  side  and  from  one 
end,  leaving  the  other  as  a  central  tube  or  cavity.  Nicholson, 
amon^  others,  considers  it  to  have  taken  its  form  from  somethmg 
inherent  in  itself,  and  not  due  to  growing  around  any  other  object. 
Formation  and  Locality. — Lower  Silurian,  Cin.  Group,  Cin- 
cinnati, Ohio. 

Sub  genus     A. 

Dekayia,  Edw.  &  Haime,  185 1. 

Pol.  Foss.  des  Terr.  Pal.  277  p.  1^51;  Nicholson,  Pal.  Tab. 
Cor.,  291,  297,  1879.  The  Genus  Montic,  98,1881  Ulrich, 
Jour.  Cin.  S.  N.  Hist.  V,  155,  1882;  VI,  148,  1883. 

Dekayella^5\nc\.  Jour.  C.S.N.  H.,  V,  155,  1882;  VI, 
90,  1883. 

Corallum  branching,  with  corallites  of  two  kinds,  the  smaller 
isolated  by  the  larger  tubes.  Large  calices  polygonal,  thin  walled. 
Small  ones  with  thickened  walls,  and  with  conspicuous,  blunt, 
spine-like  processes  at  the  angles  of  junction  of  the  larger  tubes. 

This  sub-genus  can  only  be  separated  from  Monticulipoj'a  by 
the  surface  columns,  which  constitute  a  marked  feature  of  the 
exterior. 

53  M.  (Dekayia)  aspera.  Ed.  &  H. 

Pol.  Foss,  des  Terr.  Pal.  277,  1851. 

Dekayia  attrita,  Nicholson.  Pal.  Tab.  Cor.  298,  1879;  Ann. 
Nat.  Hist,  ser.,4,  XVIII,  93,  1876. 

Chcetetes  attritus,  Nicholson.  Quart.  Jour.  Geol.  Soc.  XXX, 
503,  1874;  Pal.  Ohio,  II,  194,  1875. 

Dekayia  macidata,  U.  P.  James.    The  Palaeon.  36,  1881. 

D.  pelliculata,  Ulrich.    Jour.  Cin.  S.  Nat.  H.  VI,    150,    1883. 

D.  trentonensis,  Ul.     Ibid,  151;        "^ 

D.  appressa  Ul     Ibid,  152;  1       ^^ 

D.  paupera,V\.       Ibid,  153;  f    '^^^• 

D.   multispinosa,  Ul.  Ibid  154.         J 

Corallum  dendroid,  branching  dichotomously  and  frequendy ; 
branches  small,  from  three  to  ten  lines  in  diameter,  sometimes  flat- 
tened. Surface  often  with  clusters  of  cells  larger  than  the  aver- 
age scattered  over  the  surface;  monticules,  when  developed,  occu- 
pied at  the  summit  by  small  cells.  Calices  polygonal,  in  some 
cases  covered  with  a  pellicle  which  often  hides  the  spinous  pro- 
cesses.      Spines   generally    conspicuous,    developed  at   angles    of 
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junction  of  cells,  and  projecting  as  quadrangular  processes  above 
the  general  level.     Interstitial  cells  more  or  less  numerous. 

Obs,  This  species  seems  to  be  a  variable  one.  Certainly  the 
forms  described  under  different  names  are  not  sufficiently  distinct 
to  be  recognized.  Dr.  Nicholson  says  of  his  D.  atirita,  that  it  "is 
very  probably  identical  with  the  type  species  D.  aspera  Ed.  &  H."* 
Mr.  Ulrich  says  in  his  remarks  on  the  genus  Dekayia^  *'  On  account 
of  their  simplicity  of  structure,  inexperienced  collectors  will  prob- 
ably find  some  difficulty  in  distinguishing  one  from  the  other, 
[referring  here  to  five  new  species  he  is  about  to  name  and  des- 
cribe]. It  must,  however,  be  borne  in  mind  that  the  more  simple 
these  organisms  are,  the  more  important  are  their  variations.  In 
separating  them  from  each  other,  the  characters  principally  to  be 
taken  into  consideration  are  the  following:  The  growth  of  the 
zoarium  [corallum];  the  size  of  the  cells,  and  the  thickness  of  their 
walls;  the  presence  or  absence  of  small  (interstitial?)  cells, — and 
their  distribution  if  present:  the  size  and  number  of  the  spiniform 
tubuli  [corallites] :  and  lastly  the  disposition  and  number  of  the 
diaphragms  [tabulae]  crossing  the  tubes."!  All  these  are  too 
indefinite  in  character  and  too  inconstant  in  occurrence  to  serve 
even  for  specific  characters.  His  own  remarks  on  D.  attrita,  will 
serve  to  illustrate  this  fact,  and  to  show  how  the  features  change  on 
different  parts  of  the  same  corallum.  "  Until  lately  I  was  under  the 
impression  that  Nicholson's  D.  attrita  might  be  advantageously 
regarded  as  a  distinct  variety  of  D.  aspera^  but  the  material  now 
at  hand  proves  this  view  untenable.  Dr.  Nicholson's  specimens 
undoubtedly  represent  the  terminal  branches  of  a  typical  example 
of  Edwards  and  Haime's  species,  the  branches  of  that  portion  of  ihc 
zoarium  [  corallum  ]  always  being  more  strictly  dendroid  and  of 
smaller  size  than  the  primary  ones."t 

Formation  and  Locality.  Lower  Silurian,  Trenton  Group, 
Burgin,  Ky.  Hudson  River  Gr.,  Wisconsin.  Cmcinnati  Gr  . 
Cincinnati,  Loveland,  O.,  Covington,  Ky.,  etc. 

Sub-genus  B. 

CoNSTELLARiA,  Dana,  1846. 

Expl.  Exp.  Zoojihytes,  537,1846.  Nicholson  Pal.  Tab.  Cor. 
300,  1S79;  Genus  Montic.  97,1881 ;  Ulrich,  Jour.  Cin.  S.  N. 
Hist.   V,  155,   1882;  VI,  265,  1883. 


•Kal.  Tab.  Cor.  298 

flour,  Cin    S.  Nat.  Hist.  \'I.  149. 

JIbid.  VI.  149. 
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Stellipora,  Hall.  Palaeont.  N.  York,  I,  79,  1847.  Ulrich, 
Jour.  Cin.  S.  N.  H.  V,  155,  VI,  265. 

Corallum  dendroid  or  incrusting,  with  the  branqhes  cylindri- 
cal, flattened  or  more  or  less  frondose.  Surface  with  more  or  less 
conspicuous  star-shaped,  depressed  maculae  made  up  of  small 
tubes  surrounded  by  a  variable  number,  (8  to  20)  ridges,  radiating 
outwards  and  carrying  large  tubes;  occasionally  nearly  smooth. 
Calices  oval  or  circular,  with  thick  walls. 

Obs. — Stellipora  is  an  obvious  synonym  of  Constellaria,  hav- 
ing been  described  a  year  later. 

54. M.    (CONSTELLARIA  )   POLYSTOMELLA,    NicholsOU. 

Constellaria  polysto?nella,  Nich.  Pal.  Ohio,  11,  215,  1875. 
Whitfield  Geol.  of  Wis.  IV..  257,  1882. 

C.  anthelotdea,  Nich.  {non  Hall)  Pal.  Ohio,  H,  214,  1875. 
Edw.  &  H.  {no?t  Hall)  Pol.  Foss.  des  Terr.  Pal,  279,  1851:  U. 
P.  James,  The  Palseont.  13,  1878:  Nicholson,  Ann.  Nat.  Hist, 
ser.  4,  XVIH,  92,  1876:     Pal.  Tab.  Cor.  301,  1879. 

C.  florida,  Ulrich.  Jour.  Cin.  S.  Nat.  Hist.,  V,  257,  1882; 
VI,  267,  1883. 

var.  profHtfians,  Ul.     Ibid,  VI,  269. 
var.  plana,  Ul.      Ibid,  VI,   269 

SteIlipo?'a  limitaris,  Ul,     Ibid,  II,  126,  1879. 

Constellaria  limitaris,  Ul.     Ibid,  VI,  269,  1883. 

Cfischeri,  Ul.    Ibid,  VI.  270,  ^Z^2i^ 

Corallum  forming  palmate  or  sub-lobate,  flattened  expansions, 
or  cylindrical  stems,  varying  in  height  and  thickness  :  generally  from 
one  and  one-half  lines  to  two  lines  thick,  and  composed  of  coral- 
lites  radiating  from  an  imaginary  central  plane  in  all  directions  to 
surface.  Surlace  with  numerous  stellate  areas,  one  line  apart, 
consisting  of  a  depressed  central  space,  surrounded  by  from  six  to 
fourteen  or  more  prominent  and  radiating  ridges.  Corallites  of  two 
kinds :  the  larger  oval  or  circular,  occupying  the  general  surface  of 
the  corallum,  and  found  especially  on  the  ridges  of  the  star-shaped 
monticules:  smaller  ones  occupying  inter-spaces  between  the  larger 
ones,  and  especially  the  central  depressed  areas. 

Obs.  The  var.  prominatis  of  C.  florida,  as  above,  is  said  to 
be  chiefly  characterized  by  its  large  and  prominent  monticules, 
while  W3ix.  platia  has  a  nearly  smooth  surface.  The  various  forms 
are  only  variations  of  the  type,  and  the  remarks  made  by  one  of 
us  in  1878  describes  the  various  features  the  species  presents* 


*rhe  Pala^ont    pp.  13,  14.     Somewhat  changed  in  form. 
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The  species  is  found  in  abundance  and  in  great  perfection  in 
the  vicinity  of  Cincinnati,  and  although  thousands  of  fragments 
have  been  collected,  no  single,  entire  corallum  has  ever  been  found. 
The  nearest  approach  to  an  entire  specimen  we  have  e^'er  seen  is 
in  the  collection  of  one  of  us,  and  it  measures  from  the  base  to  the 
ends  of  the  branches,  five  and  one-half  inches;  and  across  the  top 
at  the  widest  place  about  the  same  distance.  From  its  broken  con- 
dition as  it  lies  on  the  slab  it  is  evident  that  it  grew  in  a  bushy 
manner  and  was  crushed  when  fossilized.  The  specimens  as 
found  assume  a  great  variety  of  shapes,  being  palmate-digit  ite, 
flabellate,  sub-frondose,  cylindrical  and  sometimes  amorphous.  The 
upper  and  outer  branches,  shown  to  be  such  by  the  calices  extend- 
ing all  around  and  over  the  ends,  are  smaller  and  more  delicate. 

The  star-shaped  monticules  diflTer  more  on  different  specimens 
than  do  the  shapes  of  the  branches  themselves.  On  the  upper 
branches  the  rays  are  sometimes  elevated  into  sharp  spur-like 
points,  at  times  extending  nearly  all  around  a  cylindrical  branch  ; 
or  they  gradually  become  less  and  less  prominent  till  they  sink  to  a 
level  with  the  general  surface,  or  are  even  depressed  beneath  it.  The 
number  of  rays  to  the  different  stars  varies  from  five  or  six  to  thirty, 
sometimes  appearing  like  elevated  ridges,  two  or  three  lines  long, 
the  rays  forming  spur-like  projections  on  each  side  and  end  :  others 
appear  like  annulations  round  the  branches.  The  probabilities  are 
that  on  the  base  and  lower  branches  of  this  coral  the  star  varied  in 
shape  and  prominence  from  those  on  the  upper  i)arts. 

One  of  us  attempted  to  describe  a  new  species  from  specimens 
bearing  depressed  stars,  but  after  examining  a  great  number  of 
specimens  he  found  they  shaded  off"  so  into  one  another  that 
it  was  impossible  to  draw  a  line  between  them,  and  was  not 
able  to  find  what  seemed  to  be  even  a  constant  variety. 

Formation  and  Locality. — Lower  Silurian,  Cin.  Gr.  Cincin- 
nati, Clermont  Co.,  etc  O.,  Hudson  River  Or,  Delafield,  Wise. 

55.     M.  (Constei.laria)  antheloidea,  Hall. 

StelUpora  antheloidea,  Hall.  Pal.  N.  Y.,  I.  79,  1847.  Whitfield, 
Geol.  Wise  ,  IV,  257,  1882.  Ulrich,  Jour.  Cin.  S.  N.  Hist.,  VI, 
263,  1883,  {nan  Nicholson,  Pal   Ohio  and  Pal.  Tab.  Cor.) 

Corallum  thin,  parasitic  on  some  foreign  object,  often  a  crinoid 
stem.  Surface  with  star-shaped  monticules,  each  composed  of  a 
central,  generally  depressed  area,  with  from  six  to  twelve  elevated, 
more  or   less  wedge  shaped  ridges,   radiating  outwards.     Calices 
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sub-circular,  of  two  kinds,  the  larger  on  the  ridges  of  monticules, 
the  smaller  in  the  depressed  area's,  sometimes  granular. 

Obs.  The  main  difference  between  this  and  the  preceding 
species  is  that  this  one  is  parasitic,  while  the  other  one  has  a  ra- 
mose corallum.  The  monticules  are  similar  as  are  also  the  calices. 
The  name  antheloidea  has  been  generally  though  wrongfully  given 
to  the  previously  described  form.  Though  in  doubt  as  to  the 
occurrence  o{  antheloidea  here,  the  description  is  inserted  to  direct 
attention  to  its  parasitic  habit.     It  may  yet  be  found  in  our  locality. 

Formation  and  Locality. — Lower  Silurian,  Trenton  Gr  ,  New 
York. 

Subgenus.   C. 

FisTULiPORA,  McCoy,  1849. 

Ann.  and  Mag.  Nat.  Hist.,  ser.  2,  III,  130,  1849.  Nicholson, 
Pal.  Tab.  Corals,  304,  i§79.  Ulrich,  Jour.  Cin.  Soc.  Nat.  Hist. 
V,  156.  1882. 

Callopora,  Hall.  Pal.  of  New  York,  II,  144,  1852.  Nicholson 
I.e.,  304,  1879.      Ulrich,  /.  c..  V,  154,  1882. 

Didymopora,  Ul.    Jour.  Cin.  Soc.  Nat.  Hist.,  VI,  156,  1882. 

Calloporella,  Ul.    Ibid,  V,  154,  1882. 

Eridopora,  Ul.    Ibid,  V,  137,  1882. 

Leioclema,  Ul.    Ibid,  V.  154,  1882. 

Crepipora,  Ul.    Ibid,  V.  157,  1882. 

Cheiloporella,  Ul.    Ibid,  V,  157,  1882. 

Homotrypella,  Ul.  14th  Ann.  Rept.  Geol.  and  Nat.  Hist. 
Sur.  Minn.  83,   1885. 

Corallum  ramose  or  incrusting.  Corallites  of  two  kinds,  larger 
ones  oval  or  circular,  often  with  oblique  apertures,  surrounded  by 
small,  interstitial  cells  in  one  or  two  rows,  the  apertures  generally 
angular.  Maculae,  if  present,  generally  made  up  of  smaller  coral- 
lites than  the  average.  Interstitial  tubes  often  closed  by  thin,  cal- 
careous membrane.     Walls  of  calices  generally  thin. 

Obs.  Though  rather  ill-defined,  the  species  of  this  sub-genus 
can  be  recognized  by  the  larger  cells  being  surrounded  by  the 
smaller  ones.  There  is  great  variation  in  the  form  of  the  corallum, 
even  in  what  seems  to  be  the  same  species;  the  forms  vary  from 
ramose,  to  irregular  frondose  masses  and  are  also  incrusting.  The 
species  placed  in  the  sub-gen'is  resemble  in  mos'  essr'nti.d  features 
MonticiiUpcra,  so  ihat  the  two  cannot,  without  violence,  be  sej  a- 
rated. 
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In  part  first  of  this  paper  (Vol.  X.  pp.  134,  140,  this  Journal) 
Crepipora  was  placed  as  a  synonym  under  Ceramopora  :  while  Cheito- 
porella  was  placed  as  synonym  under  Monticulipora  proper.  At 
the  present  writing  we  consider  them  more  properly  placed  under 
Fistulipora  as  above. 

Key  to  Species. 

a.  Corallum  ramose,  cylindrical,  or  lobate. 

*  Monticules  or    maculae    made    up   of   many    minute 

tubuli 56 

*Macul8e  made  up  of  few   tubuli 57 

*Maculae  wanting. 

t  Calices  circular,  oblique 59 

t  Calices  elevated,  arranged  in  lines 58 

b.  Corallum  incrusting. 

*  Calices   circular,   oblique 59 

*  Calices  oval,  with  a  distinct  ring  like  wall 60 

56.     M.  (Fistulipora)  venusta,  Ulrich. 
ChiEtetesvenustus,  Ul.  Jour.  Cin.  S.  N.  Hist.  I,  93,  1879. 
Crepipora  venusta^  Ul.   Ibid,    V,  257,  1882. 

ChcEtctes  granuliferouSj  Ul.  Ibid,  II,.  128,  1879. 
Homotrypella  granulifcrous,    Ul.  14th    Rept.  G.    and  N'.    Hist. 
Sur.  Minn.  83,  1886. 

Corallum  dendroid,  branching  at  variable  distances;  branches 
generally  hollow,  the  inner  surface  lined  with  an  epithecal  mem- 
brane; varying  from  two  to  ten  lines  in  diameter,  and  sometimes 
irregularly  thickened  or  nodulated.  Surface  nearly  smooth,  some- 
times with  low,  rounded  monticules,  the  summits  occupied  by  thirty 
or  more  minute  tubuli ;  Sometimes  depressed  instead  of  elevated. 
Calices  varying  in  size  and  form,  circular,  oval,  sub-polygonal  or 
rhomboidal.  Interstitial  spaces  thin  or  thick,  with  few  interstitial 
corallites. 

Obs. — This  species  was  referred  by  one  of  us  to  Callopora  in  our 
collection  as  a  new  species,  but  Mr.  Ulrich's  name  has  precedence. 
From  the  hollow  branches,  with  a  strongly  wrinkled  dermatic  crust, 
and  the  peculiar  feature  of  the  minute  tubuli  occupying  the  center 
of  the  monticules,  it  seems  readily  distinguished.  The  variation 
presented  by  thin  or  thick  intercellular  spaces  we  regard  as  due 
merely  to  weathering,  and  to  show  this  is  not  unlikely  we  refer  to 
remarks  upon  M.  {F.)  nicholsoni^  (No.  59). 
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Formation  and  Locality.— Lower  Silurian,  Trenton  Gr.,  Ken- 
tucky, Cincinnati  Gr.,  Covington  and  Frankfort,  Kentucky,  and 
Cincinnati,  O. 

57.  M.  (Fistulipora)  oweni,  U.  P.  James. 

Fistulipora  oweni,  James.  Jour.  Cin.Soc.  Nat.  Hist.  VII,  21, 
1884. 

CoraDum  in  flat,  twisted  expansions,  one-half  aline  to  one  line 
in  thickness,  sometimes  lobate,  or  in  sub-cylindrical,  hollow  tubes. 
Surface  with  clusters  of  eight  or  ten  projecting  apertures,  some- 
times regularly  and  again  irregularly  arranged.  Maculae  about  one 
line  apart,  and  about  one-half  a  line  across;  interstitial  spaces  occu- 
pied by  small  pores.  Corallites  springing  from  a  delicate  striated 
epitheca.  Calices  sub-oval,  or  sub-circular.  Walls  thin,  but  thicker 
on  one  side  than  on  the  other.  Tubes  slightly  curved  at  the  base, 
then  vertical  to  the  surface. 

Obs.  This  species,  though  similar  in  some  respects  to  the  pre- 
ceding, can  be  separated  from  it  by  the  twisted  corallum,  and  by 
the  maculae  being  made  up  of  from  but  eight  to  ten  tubuli  instead  of 
a  considerable  number,  sometimes  thirty. 

Formation  and  Locality — Lower  Silurian.  Cincinnati  Group, 
Lebanon,  Ohio. 

58.  M.  (Fistulipora)  alternata,  U.  P.  James. 

Ceramopora  alternata^  James.   The  Palaeontologist,  p    5,  1878. 

Corallum  forming  branching  cylindrical  or  compressed,  gener- 
ally hollow  stems,  one  to  four  lines  in  diameter,  often  filled  with 
clay  or  some  other  foreign  substance.  Surface  sometimes  with 
slightly  elevated  spots,  bearing  few  cells,  and  a  greater  or  less  num- 
ber of  smaller  pores.  Calices  in  perfect  specimens  sub-circular  or 
oval,  elevated,  and  slightly  obHque  or  arched  ;  generally  arranged 
in  alternating,  but  sometimes  in  diagonal  rows  around  the  branches. 
Interstitial  pores  numerous  on  worn  specimens.  (Plate  i,  figs.  5,  ^a.b). 

Obs.  This  species  may  generally  be  recognized  by  the  maculae 
when  present,  being  made  of  both  large  and  small  tubuli.  The 
apertures,  too,  are  slighdy  arched,  and  arranged  in  lines  or  rows 
round  the  branches. 

Formation  and  Locality. — Lower  Silurian,  Cin'ti  Groups, 
Cincinnati,  O. 

59.  M.      (Fistulipora)  nicholsoni,  U.  P.  James. 
Cerampora    nicholsoni,    James.   Cat.  Foss,  Cin.   Group,    p.    3, 

1875. 
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Callopora  cincinnatiensis,  Ulrich.  Jour.  Cin.  Soc.  Nat.  Hist.,  I, 
93,  1878.     The  same  with  query  (?).  Ibid.,  V,  142,  1882. 

Fistidipora  (?)  multipara,  U.  P.  James.  The  Palaeonlologist, 
p.  2,  1878.     Supplement  to  Cat.  Foss.  Cin.  Gr.,  p,  10,  iSycJ, 

Y.  flabelleita,  Ulrich.     /.  c.  II,   28,  1879. 

Cheloporellaflabellata,  Ul.  Ibid.,  V.  257,  1882. 

Fistulipora  siluriana,  U.  P.  James.  The  Palaeont,  p.  19,  1879. 

Corallum  incrusting,  or  forming  more  or  less  branching  or 
frondose  masses;  cells  in  a  perfect  condition,  slightly  oblique,  with 
thin  walls,  but  in  many  specimens  direct  to  the  surface,  elevated 
like  a  ring,  and  surrounded  by  from  one  to  two  rows  ot  interstitial 
cells.  Ordinary  calices  circular  or  oval ;  the  interstitial  cells  often 
polygonal.  Walls  thin  or  thick  according  to  the  condition  of  the 
specimen.     (Plate  i,  P'igs.  6,  6  dr,  b,  c). 

Obs.  This  species  is  one  which  seems  to  appear  under  many 
forms.  Those  best  known,  or  at  least  most  common,  have  direct 
cells,  with  thin  walls  and  these  are  surrounded  by  numerous  small 
cells  in  one  or  two  rows.  One  specimen  of  the  species  is  very  instruc- 
tive. It  is  small  (Plate  I,  fig.  6),  about  an  inch  in  length,  spreading  out 
to  about  half  an  inch  at  the  broader  end,  and  has  at  one  end  circu- 
lar calices,  with  thick  interspaces,  and  the  wall  raised  up  to  form  a 
ring.  Toward  the  center  of  the  specimen  the  spaces  between  the 
cells  become  filled  with  cells.  Further  on  the  small  cells  become 
larger  and  more  irregular,  and  finally  at  the  end  the  apertures  be- 
come oblique  to  the  surface,  the  walls  are  thin  and  sharp,  the 
calices  are  oval,  and  a  very  few  interstitial  cells  can  be  seen. 

It  would  appear  that  in  a  perfect  condition  the  apertures  are 
thin  walled  and  oblique.  When  they  are  worn  a  little  the  sharp 
edges  disappear,  numerous  interstitial  cells  appear,  and  the  open- 
ings are  direct.  Finally,  still  further  wear  obliterates  the  mouths 
of  the  smaller  cells,  the  larger  ones  appear  to  project  above  the 
surface,  and  the  intercellular  spaces  are  solid.  .Ml  these  features 
showing  in  a  single  specimen  should  make  us  cautious  about  de- 
scribing new  species  of  these  forms.  The  four  species  united  above 
have  been  considered  distinct.  Thorough  investigation  proves  the 
untenableness  of  the  view.  We  regard  cincinnaiiensis  zn^flaMlata 
as  characterized  upon  slightly  worn  specimens,  showing  a  great 
number  of  interstitial  cells.  J///////<?ra  represents  another  phase, 
less  worn  than  the  preceding,  with  the  interstitial  cells  irregular  in 
form,  while  siluriana   represents  the  same   species  when  it  is  most 
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worn  and  shows  the  thick  intercellular  spaces  and  the  small  num- 
ber of  interstitial  cells.  (See  also  remarks  upon  Ceramopora  ohioensis. 
Nicholson). 

Formation  and  Locality. — Lower  Silurian,  Cin.  Gr. ,  Cincin- 
nati, O. 

60.     M.  (Fistulipora)  milfordensis,  U.  p.  James 

Callopora  milfordensis.,  James.  The  Palaeontologist. ,  p.  11, 
1878. 

Corallum  incrusting,  often  found  on  crinoid  stems,  one-fourth 
to  one-half  a  line  thick.  Calices  oval  or  sub-polygonal,  without  any 
apparent  arrangement.  Walls  of  calices  elevated,  sometimes  in 
contact  sometimes  distinct.  When  distinct  the  interspaces  filled  with 
small,  irregular  shaped  pores.      (Plate  i,   Figs.  7,  7  ^,  b). 

Obs. — This  species  is  closely  allied  to  some  forms  of  the  pre- 
ceding, but  seems  to  be  constant  in  the  oval  calices,  with  the  ring- 
like wall.     It  may  have  to  be  united  to  nichotsoni  eventually. 

Formation  and  Locality. — Lower  Silurian,  Cin.  Gr. ,  Milford, 
(Hamilton  Co  )jand  Clermont  county,  O. 

Genus  2.     Ceramopora,  Hall,  1852. 

Palaeont.  of  New  York,  vol.  II,  p.  168.  Ulrich.  Jour.  Cin. 
Soc.  Nat.  Hist.,  V,  156,  1882. 

Crepipora,  Ulrich.      Ibid,  V,  157,  1882. 

"Coral  incrusting,  or  in  flattened  hemispheric  forms:  cells 
arranged  in  alternating  or  imbricating  series;  apertures  arching  or 
triangular,  with  apex  above."  (Hall). 

Obs.  This  description,  although  short,  is  sufficiently  clear  tor 
recognition,  and  has  not  been  amended  in  any  way  since  its  first 
appearance.  If  accepted  in  its  strict  sense,  as  it  will  be  here,  it 
includes  but  few  species  although  quite  a  number  have  been 
referred  to  it.  It  may  possibly  be  better  to  so  enlarge  it  as  to 
include  ramose  forms,  one  of  which  at  least  seems  referable  here. 
Those  which  follow  are  all  as  yet  that  we  have  found  which  seem 
possibly  referable  to  it. 

The  genus  was  considered  by  Prof.  Hall  as  one  of  the  Bryozoa 
[Polyzoa],  and  has  been  so  regarded  by  most  of  those  who  have 
since  written  upon  it.  As  it  has  seemed  to  us  to  be  more  closely 
allied  to  Mo?iticulipora,  than  to  any  genus  of  Polyzoa,  we  have 
included  it  in  this  monograph.  The  presence  of  a  longitudinal 
septum,  as  shown  in  worn  examples  of  M.  ohioensis,  dividing  the 
the  cell  into  two  parts  is  not  known,  we  believe,  in  the  Polyzoa, 
but  such  septa  are  present  in  many    Coelenterata.     It  may  be  that 
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the  genus  will  be  removed  eventually  from  the  Monticuloporoid 
alliance  and  placed  in  some  other  one  of  the  Ccelenterata,  but  we 
think  without  doubt  its  final  position  will  be  there  rather  than  with 
any  class  of  the  Polyzoa.  Septa  of  a  similar  kind  to  those  in  M. 
o/iioensis,  are  found  in    M.  {Fistulipora)  alternata,  described  above. 

1.  C.  oHiOENSis,  Nicholson. 
Palaeont.  of  Ohio,  11,  265,  1875. 

Coralluni  "  incrusting,  forming  thin  expansions  attached  to 
the  surface  of  brachiopods  or  corals,  and  consisting  typically  at 
any  rate,  of  a  single  layer  of  oblique  cells.  Cells  arranged  in 
intersecting  diagonal  lines,  and  disposed  in  a  somewhat  concentric 
manner  round  more  or  fewer  central  points:  their  upper  walls  thin 
and  arched ;  the  cell-mouths  oblique,  and,  when  perfect,  semi- 
circular in  shape.  About  eight  cells  in  the  space  of  one  line  " 
(  Nicholson.) 

Obs.  This  species  is  a  well  marked  one.  and  when  found  in 
a  perfect  condition  can  be  very  readily  recognized.  In  many  cases, 
however,  the  surface  of  the  fossil  is  more  or  less  abraded  and 
worn,  and  then  it  presents  an  entirely  different  aspect.  Dr.  Nich- 
olson in  speaking  of  worn  examples  says  that  when  only  slightly 
worn  the  cell  cavity  appears  to  be  divided  into  two  compartments, 
each  of  a  triangular  shape,  by  means  of  an  internal  septum,  while 
smaller  cavities  appear  in  the  walls  between  the  cells.  When  still 
more  abraded,  the  cells  have  rounded  or  oval  apertures,  are  arrang- 
ed in  diagonal  rows,  and  "separated  by  a  vast  number  of  small 
rounded  foramina,  which  appear  to  be  the  mouths  of  interstitial 
tubuli."  When  in  this  condition  the  species  might  be  readily  mis- 
taken for  a  Monticulipora,    especially  the  sub-genus  Fistulipora. 

Formation  and  Locality.  Lower  Silurian,  Cin'ti  Gr.,  Cincin- 
nati, O. 

2.  C.  BEANi,  U.  P.  James. 

The  Palaeontologist,  p.  5  1878.  (with  a queiiy  (?)).  Jour.  Cin. 
Soc.  Nat.  Hist.,  VII,  23,  1884  Calso  with  a  query  (?)  as  to  the 
genus,  and  misspelled  Cerampora 

(?)  Paleschara  beani,  James.  L  inch.  Am.  Geologist,  I, 
186,    1888. 

Corallum  incrusting,  forming  thin,  irregular  expansions  on 
shells  of  Orthoceras,  and  perhaps  other  bodies.  Cells  arranged  in 
somewhat  quincuncial  order,  in  alternating,  oblique  rows,  or  at 
times  irregular.  Cell  walls  rather  thick,  with  minute  pores  some- 
times visible  at  the  angles.     Apertures  oval,  diamond-shaped  or 
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irregular,  slightly  oblique.  Three  cells  to  a  line  longitudinally, 
four  or  five  transversely. 

Obs.  This  differs  from  the  preceding  in  the  larger  size  of  the 
cells,  and  the  less  regular  arrangement.  It  seems  to  be  almost 
invariably  found  on  Orthoceras. 

Formation  and  Locality.  Lower  Silurian,  Cin'ti  Gr.,  Warren 
Co.,  Ohio. 

3.  C.  CONCENTRICA,  U.  P.  Jamcs.  The  Palaeontologist,  p. 
5,    1878. 

Corallum  formimg  simple  crusts,  or  cylindrical  or  flattened 
branches,  two  to  five  lines  in  diameter,  made  up  of  concentric 
layers,  each  one-quarter  to  one-half  a  line  thick  :  the  incrusting 
forms  growing  on  crinoid  stems  or  other  substances.  Surface 
generally  with  maculae,  two  lines  apart  from  centre  to  centre, 
occupied  by  from  four  to  six  tubes,  spreading  in  different  direc- 
tions. Calices  circular  or  oval,  often  arranged  in  short  alternating 
series.  Apertures  raised  and  arched.  Walls  rather  thick,  the 
margins  often  raised  and  thin  and  sharp.  In  worn  specimens 
interstitial  cells  are  shown,      (Plate  i.  Figs.  8,  8  a). 

Obs.  Thsi  species  may  generally  be  recognized  by  the  regular 
arrangement  of  the  cell  apertures,  which  spread  in  all  directions 
generally  from  the  centre  of  one  of  the  maculae.  It  somewhat 
resembles  in  this  respect  Monticidipora  rectangularis,  Whitf. ,  from 
Wisconsin,  but  differs  from  that  in  the  circular  or  oval  cells. 

Formation  and  Locality.  Lower  Silurian,  Cin'ti  Group,  Cin- 
cinnati, O. 

4.  C.  (?)  v^^HiTEi.      U.  P.  James. 
The  Palaeontol.  (without  ?)  p.  12,  1878. 

Corallum  incrusting  various  objects,  generally  corals,  forming 
masses  three  by  six  inches,  more  or  less.  Surface  with  slightly 
elevated  areolae,  these  cells  smaller  than  the  general  average. 
Calices  circular  or  oval  to  triangular,  &c.,  varying  also  in  size. 
Apertures  slightly  elevated  and  oblique,  but  mostly  direct.  Walls 
very  thin.  A  few  interstitial  cells  between  some  of  the  larger 
cells.     (Plate  i.  Figs.  9,  9^.) 

Obs. — This  form  is  placed  in  the  genus  Ceramopofa  provision- 
ally only,  [t  presents  many  features  of  a  typical  Monticulipora, 
and  perhaps  should  be  placed  there.  Th€  clusters  of  smaller  cells 
together  with  the  thin  walls  seemchiefly  to  distinguish  it. 

Formation  and  Locality. — Lower  Silurian,  Cincinnati  Groups, 
Cincinnati,  O. 
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Cross-reference  Index  to  Species  and  Synonyms. 

MoNTicuLiPORA,  proper. 

{cequalts^  {AfonotrypcUd). 
pulchellus  ( Chatetes) . 
(Callopora)=Nich.  non  Ed.  &  H. 
oequalis  (Monotrypella)^=2Ln6xG\\s\\. 
approximaia  {Ch(Btetes)z=r2iVc\os2i  var.,  dalii. 
areola ta  {Asp/dopora)=e\egSins 
aspera  {Spatioporc()=iQxw%\x\2iX2i. 
asperula  {Petigopora)^=.vft\\\txhy'\^  var.  asperula. 
briarea    (Chaetetes). 
(Monotrypa) 
(Monotrypella). 
calceola  (Monotrypa). 
(Leptotrypa). 
calyciila  (Lichenalia?). 
(Chaetetes?). 
(Diplotrypa). 
(Prasopora). 
cincinnatiensis  (Chaetetes)  (    cotisimilis. 

(Peronopora)  (   nodosa  (Prasopora). 
circularis  {Hcferotrypa)=\^ns. 
cingulata  (Ample xopora) :^  m eek  i . 
clavacoidea  (Chaetetes)  =minima  (Leptotrypa) 
(Monotrypa). 
(Leptotrypa). 
elavis  (Leptotrypa)=crustu\2H3i. 
clevelandi  (Heterotrypa). 
cHntonensis  (Heterotrypa). 

o'nealli,  var.  eontmunis  (Heterotrypa). 
communis    =     ^„^^/^„^  (Calhpora). 

compressus  ( Chcetetetes) 

(Peronopora)  =  frondosa. 
eortex  (Leptotrypa)  =  cms tu lata. 
eorticans  (Chceietes)  =  tuberciilata. 
eonoidea  (Prasopora)  =:=  whiteavesii. 
eonsimilis  =  cincinnatiensis. 
eontigua  (Prasopora)  =  newberryi. 

aspera  (Spatwpora). 

maculosa  (Spatiopora) . 

lineata  ( SPatiopora) . 
crustulata  (Chaetetes)=  {    elavis  (Leptotrypa). 

eortex  (Leptotrypa). 

omata  (Leptotrypd). 

typiealis  (Atactopora)^ 
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curvata  {Homotrypa)  --  frondosa. 
dalii  (  Chcetetes)  =  ramosa. 
dalii  (  Choetetes)  =  ramosa,  var.  dalii. 
dawsoni  (Heterotypa). 
(  Honiotrypa). 
delicatula  (Chsetetes)  =  minutiis  {Chcetetes). 
decipiens  (  Chodtetes )  =  frondosa. 
discoidea  (Chaetetes). 

(Monotrypa). 
( Amplexopora). 
(Leptotrypa). 
dychei  (Monotrypa). 
eccentrica  ( Helerotrypa  ?). 
elegans  (Chaetetes). 

(Discotrypa)  =^  arcolata  (Aspidopora). 
falesi. 
filiasa  (Chaetetes). 

( Monotrypa). 
fletcheri  {Kioh.,  non  Ed.  &  H.)  =  ulrichi. 

[  compressus  (  Chceietes), 
frondosa  (Chaetetes)         |  { Peronopora) , 

(Peronopora)    \  cun^ata  (Homotrypa), 
(  Heterotrypa )  I  decipiens  (  Chcetetes), 

y  umformis  ( Peronopora ) , 
fusiformis  (Chaetetes)  --^  stib-fiisiformis  {Monotrypa). 
gracilis  (Chaetetes). 

(Heterotrypa). 
(Batostomella). 
gracilis,  var.  meeki  =  meeki. 
harrisi  (  Callopoi'ella  )  =:  lens. 
hirsuta  {Atactopora)  =  tuberculata. 

r  selwynii  var.  hospitalism 
hospitalis  (  Prasopora  )  =   ■]  (  Prasopora ), 

(_  winchelli  (  Heterotrypa  ). 
hospitalis,  var.  laevis  =  Icevis. 

var.  neglecta. 
implicata  (  Chcetetes)  ~) 

(Heterotrypa)    =  Hamesi. 
( Batostoma )  j 

infida  {Diplotrypa)  =  whiteavesii. 
irregularis  (Chaetetes). 

( Monotrypa). 
jamesi  (Chaetetes),  implicata  {Chcetetes), 

(  Heterotrypa),  =  {Heterotrypa), 

{ Batostoma ) ,  {Batostoma ) . 
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kentuckensis. 

Icn'is  --=  hospitalis,  var.  laevis. 

lens  (Nebulipora),         \drcularis  {Heterotrypa) , 

(  Fistiilipora),    ~    [harrisi  {Calloporella). 
lineata  {Spatiopora)  =^  crust ulata. 
inaciilata  [Atactopora)  --  tuberculata. 
maculosa  {Spatiopora)  =  crustulata. 
mammulata  (  Chaetetes),  ,   ^     ,  r> 

(  Heterotrypa)  -==  '^'^^^^^^  {Peronopora), 

^gracilis,  var.  meekly 
meeki  (Chaetetes)  =  <cingulata  { Ample xopora), 
( robusta  {Amplexopora ) . 

minima  {Leptotrypa)  =  clavacoidea. 
minntus  {Chcetetes)  =^  delicatula. 
molesta  (Peronopora)  =  mammulata. 
montifera  {Spatiopora)  =z  tuberculata. 
mundula  (Atactopora)  ) 

(Atactoporella)  =[  °"°"'- 
ffi ultigranosa  (Atactopora)     |  • 


{Atactoporella) 


\ 


newberryi  (Chaetetes),        (       ^-        ,  n       .       \ 

{  Prasopora),-  \  ''''^'^''^.  ^^7'^^^'  , 
{  Callopora ),       |/^''^^'^'^'^  {Asptdopora ). 

newportensis  (Atactoporella). 
nodosa  {Prasopora)  =  cincinnatiensis. 
nodulosa  ( Chaetetes), 

( Heterotrypa  ), 

( Callopora ). 
obscura  {Dekayclla)  =  ulrichi. 
ohioensis. 
o'nealli  (Chaetetes),       \  sigil/ariodes  (Chatetes), 

(Heterotrypa)  (  (Caliopora). 

o'nealli,  ?  var.  communis  :=  communis. 
ornata  {Leptotrypa)  =  crustulata. 

(  mnltigranos  (Atactopora), 

or  ton  i  (Chaetetes),  1  (Atactopore/Ia), 

( Peronopora ) ,     j  mundula  {  Atactopora ), 

( Atactopora ),  }  (Atactoporella ), 

( Atactoporella)  |  tenella  (Atactopora ), 

(  schuchertiy  (Atactoporella). 

parasitica  {Monticulipora)  —  papillata. 

parasitica  {Aspidopora)  =  newberryi. 
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r  tuber culata  {C/icetetes),  Ed  &  H, 
papillata  (  Nebulipora),  _  \  {pars  ). 

(  Chaetetes )  1  parasitica  {Monticulipora ) . 

^  (  non  Aspidopora ) . 

pavonia. 

petasiformis,  var.  welchi  =  welcht. 

petasiformis  (Monotrypa). 

petechialis  (Chaetetes  ), 

( Petigopora). 

petropolitana  (ChcEtetes)  =  whiteavesii. 

pulchellus,  Nich.,  , 

/         -uA   9i   \j[  v^  andrewsii. 
(  non  Ed.  &  H.) 

quadrata  (Chaetetes),  )  .      ,.       /^-z    ^  ^    \ 

Monotrypa),      f  =  ^^T^T i   i^^f      .^ '  . //   ^ 
(Monotrypella)    \         subquadrata  {Monotrypella) . 

(Chaetetes),       ") 
ramosa  (  Heterotrypa),  >- =  dalii  {C/icetetes). 

( Callopora )        ) 

ramosa,  var.  rugosa,  (  rugosa  {Chaetetes), 

(Callopora)  (  {Heterotrypa). 

J  T  •  f  dalii  {  ChcBtetes ) , 

ramosa,  var.  dalii,  z=.  \     ^^    ^  .         '  /' ,    ^  ^    , 
{approximatus  {Clicetetes). 

rhombicus  {Chcetetes)  =  quadrata. 

robusta  {Amplexopora)  =  meeki. 

rumsa  (Chaetetes), 

(Heterotrypa)  =  '^"^^^^'  ^^^'  ^"g^"'^^' 

schucherti  {Atactoporclhi)  =  ortoni. 

sigillariodes  {Chcetetes)^      \    ,       ,,. 

{Callopora), s    —  ^  neaUi. 

simulatrix  {Prasopora)  =^  whiteavesi. 
selwynii,  var.  hospitalis,       1        ,        ... 

{Prasopora),  \  =  ^°^'i""'^'''- 
selwynii  {Prasopora)  =  whiteavesii. 
septosa  ( Atactopora), 

(Amplexopora). 
subfusiformis  {Monotrypa)  =  fusiformis. 
subglobosa  {Chcetetes)  =  turbinata. 
subplana  {  Callopora )  =z  communis. 
subquadrata  {Monotrypella)  :=  quadarta. 
subpulchella  (Chaetetes), 

(  Heterotrypa). 
tenella  {Atactopora )  =  ortonii. 
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tuberculata  (  Chatetes ).  f  f .'^'^'^«^^  (Chatetes ),   . 

(  Monotrypa ),    =  \  ^""^"^'^  {Atactopora  ), 
Spatiopora )  )  fnacuhta  {Atactopora ), 

^  mo  nt  if  era  {Spatiopora  ). 
tuburculata  ( /^n' ) = pap i  1  lata . 

turbinata  (Chsetetes).^  \  ^^^hlobosa  {Chcetetes)  {Monotrypa), 
'        (  unaulata  { Monotrypa )  pars. 

typicalis  (  Atactoporella  ):=crustulata. 

iilrichi  (Keterotrypa)       {fletcheri,  Nich.    {non  Ed  &   H). 
(  Dekayella  )~     (  obscuru  {  Dekayella  ). 

uniformis  (  Peronopora)^={xox\^o%2i. 
undulata  (Chaetetes). 

(Monotrypa). 
undulata  (Pars)=turbinata. 
varians  (Chaetetes). 
vaupeli 
ivelchi  {Monotrypa)=^t\.2i%\{oxm\s,  var.,  welchi 

wetherbyi. 
wetherbyi,  var.,  aspenila^jj/^z-w/tf  {Petigopora). 
winchelH  (  Heterotrypa)^=^\\o%\i\X.2X\%. 

[ petropolitana  { pars ) . 
I  sclwynii  {  Prasopora  ). 
whiteavesii  (l)iplolrypa)=  •(  simulatrix  {Prasopora). 

I  conoidea  {Prasopora). 
[  in  fid  a  {  Diplotrypa) . 

whitfieldi. 
wortheni. 

Subgenus  Dekayia. 
attrita  {  C/icetetes)=aspcT3. 
apprrssa=^a.speTa.. 

\  attrita  {Chcetetes). 

appressa. 

mac  u  hit  a. 
aspera  ^  \  multispinosa. 
j  paupera. 
I  pdliculata. 
[  trcntonensis. 

maculata  1 

multispinosa       | 
pelliculata     =  laspera. 
paupera 
trentonensis        J 
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Sub-genus   Constellaria. 

antheloidea,  Hall. 
{non  Nich). 

(Stellipora). 
antheloidea,  Nich  {nan  Hall)=polystomella. 

fischeri  ^ 

florida  \ 

florida,  var. ,  plana  =  )  polystomella. 

var.  prominans         \ 
limitaris  (  Stellipora  )  J 

(antheloidea,  Nich,   non  Hall, 
I  fischeri, 
polystomella=  \  florida,  var.  plana, 

I  var.  prominans, 

\^limitaris  {Stellipera). 

Sub-genus  Fistulipora. 
alternata. 

(Ceramopora). 
Cincinnatiensis,   Ul.  (non  James)^nicholsoni. 

(  Callopora). 
flabellata,  r=nicholsoni. 

gramdiferus,  '\ 

(  Chcetetes  >  z^venusta. 

( Homotrypella  ) 

milfordensis. 

(Callopora). 
multipora=^n\c\io\som. 

f  cincinnatiensis,  Ul. 
•  non  James. 

nicholsoni=  J  multipora. 
\  flabellata. 
\  situriana. 

oweni 

siluriana^=.xi\Q}[io\%om. 

y&nw%\z.-=^granulif€rus. 

(Crepipora). 

Genus.     Ceramopora. 
beani. 

concentrica. 
ohioensis. 
whitei. 
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The  genus  Cratcripora  was  first  described  by  Mr.  Ulrich 
in  the  Journal  of  the  Cincinnati  Society  of  Natural  History,  Vol. 
II,  p.  29,  April,  1879,  and  two  species  and  a  variety  were  there 
characterized.  There  were  C.  lineata^  and  var.  expansa^  and  C. 
erecta.  The  first  of  these  had  been  described  a  few  months  before 
(January,  1879),  by  one  of  us  as  Sagenella  striata.  (The  Palae- 
ontologist, p  22).  The  autlior  of  the  genus  abandoned  it  at  a 
later  period,  1882,  stating  (J.  C.  S.  N.  H.  V,  151.)  that  the  forms 
"are  now  known  to  be  attached  bases  of  the  Ptilodictyonida.  The 
form  described  as  C.  lineata,  and  var.  expansa  belong  to  species 
of  Ptilodidya.     The  bases  of  Arthropora  were  called  C.  erecta'' 

These  facts  are  mentioned  here  so  that  future  students  may 
know  how  Crateripora  is  now  regarded. 

The  following  species  of  the  group  of  Monticulporoids  arc 
either  too  ill  defined  or  too  obscure  to  find  a  place  in  the  body  of 
the  paper. 

Homotrypa  obliqua.    Ul.     Jour.  Cin.   Soc.   N.    Hist.  V,  343. 

Peiigopora  gregaria,  Ul.     Ibid,  VI,  155, 

The  one  following  has  been  described  as  a  Ceramopora,  but  it 
is  apparently  a  polyzoan,  so  it  is  omitted.  We  refer  to  C.  radiata, 
U.  P.  James.     The  Palaeont,  p.  12,  187S. 
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INDEX  TO  MONTICULIPOROID  CORALS. 
Species  and  genera  in  italics  are  synonyms. 


Abundance  of  specimens,  X,  119. 
Amplexopora,  X.  134. 

eingulata,  X,  174. 

robnsta,  X  174. 
Aspidopora,  X,  136. 

areolnta,  X,  165. 

parasitica,  X,  164. 
Atactopora.  X,  135,  139. 

hirsuta,  XI,  21. 

maeulata,  XI,  21. 

multigranosn,  XI,  22. 

mundula,  XI.  22. 

«ene//a,  XI,  22. 
Atadoporella,  X,  139. 

muHigranosa,  XI,  22. 

mundula,  XI,  22. 

schucherti,  XI,  22. 

typiealis,  XI,  23. 
Batostoma,  X,  135. 
Batostumelln.  X,  135 
Callopora,  X,  135. 

cineinnatiensis,  XI,  35, 

milfordensis,  XI.  36. 

sub-plana,  X,  175. 
Calloporella,  X,  135. 

harrisi,  X,  166. 
Ceramopora,  X,  137.   XI,  36. 

alternata,  XI,  34. 

beani,  XI,  34. 

concentrica.  XI,  38. 

nieholsoni,  XI,  34. 

ohioensis,  XI,  37. 

radiata,  XI,  45. 

whitei,  XI,  38. 
Ceramopo'-ella,  X,  138, 
Ceramoporidcs,  X,  132. 
Chpptetes,  reference  to,  X,   121. 

approximatus,  X,  179,  182. 

clathratula,  XI,  18. 

eompressus,  XI,  17. 

eortieans,  XI,  21. 

da/j7,  X,  181. 

deeipiens,  XI,  17. 

fletcheri,  X,  180. 

granuliferus  XI,  33. 

minutus,  X,  173. 

pulehellus,  X,  178. 

sigillaroides,  X,  174. 
(see  also  Monticulipora). 
Cheiloporella,  X,  138. 

flabellata,  XI,  35. 
Comparison  of  Families,  X,  132. 
Confusion  in  Genera.  X,  140,  141. 
Constellaria,  X,  137,  XI,  29. 

antheloidea,  XI,  30,  31. 


Constellaria ^se/fm,  XI,  30. 

/orzrfa,  XI,  30. 

var.  prominans,  XI,  30, 
var.  plana,  XI,  30. 

limiians,  XI,  30. 

polystomella,  XI,  30. 
Crateripora,  XI,  44, 
Crepipom..  X,  138,  XI,  36. 

venusta,  XI,  33. 
Dekayella,  X,  136,  XI,  28. 

obscura,  X,  180. 
Dekayia,  X,  136,  XI,  28. 

appressa,  XI,  28. 

aspera,  XI,  28. 

a^^nYa,  XI.  28. 

maeulata,  XI,  28. 

multispinosa,  XI,  28. 

panpera,  XI,  28. 

pellieulata,  XI,  28. 

trentonensis,  XI,  28. 
Dendroid  Group,  X,  123,  171. 
Didumopora,  X,  137. 
Diplotrypa,  X,  133,  134. 

eonoidea.  X,  169. 

«w/lda,  X,  169. 
Discoid  Group,  X,  123,   163. 
Discotrypa,  X,  137, 
Eridopora,  X,  138. 
Fistulipora,  X,  135,  137,  XI,  32. 

alternata,  XI,  34. 

flabellata,  XI,  35. 

milfordensis,  XI,  36. 

multipara,  XI,  35. 

nieholsoni,  XI,  34, 

oweni,  XI,  34. 

siluriana,  XI,  35. 

venusta,  XI,  33. 
Fistuliporida?,  X,  132. 
Frondescent  Gjoup,  XI,  15. 
Groups  of  species,  X,  123. 
Meter otry pa,  X,  133. 
Homotrypa,  X.  138. 

eurvata,  XI,  17. 
Homotrypella,  X,  139 

granuliferous,  XI,  33. 
Incrusting  Group,  X,  123,  XI,  20. 
Index,    cross   reference,    to    species 

and  synonyms,  XI.  39. 
Internal   features,   remarks    on    X, 
127. 

vaiue  of,  X,  126.   129. 

Laminar  Group.  X,  123,  XI,  15. 
Leioelema,  X,  135. 
Leptotrypa,  X,  138. 

elavis,  XI,  23. 
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Leptotrypa  cortex,  XI,  2;i. 

minima,  XI,  2G. 

ornata,  XI,  28. 
Massive  Group,  X,  123,  160 
Microscopic  work,  opinion  of,  X,  119. 
Monotrypn,  X,  133. 
Monotrypella,  X,  134. 

opqualis,  X.  178 

sub-quadrata,  X,   177. 
Monticulipora,  definition  of  X,  159. 
species  of 

andrewsii,  X,   178. 

briareu,  X,  172. 

ealceola,  XI,  27. 

calycula,  X,  167. 

cincinnatiensis,  X,  170 

cireularis,  X,  166 

clavac'oidea,  XI,  25. 

cleavelandi,  XI,  15. 

clintonensis,  XI.  20. 

communis,  X,  175. 

consinnilis,  X,   Hi). 

crustulata,  XI,  23. 

(lain,  X,  182. 

dawsoni,  XI,   15. 

delicatula,  X,  173. 

discoidea,  X,  163. 

dychei,  XI,  25. 

eccentrica,  X,  167. 

elegans,  X,   165. 

falesi,  X,   16K 

filiasa,  X,  162. 

frondosa,  XI,  17. 

fusiformis,  XI.  26i 

i^raoilis,  X,  173. 

hospitalis,  XI,  26. 
var.  Itvvis,  XI,  27. 
var.  neglecta,  XI,  27. 

implicata,  X,  176. 

irregularis,  X,  163. 

jamesi,  X,  176. 

kentuckensis,  X,  180. 

lens,  X,  165. 

mammulata,  XI,  16. 

meeki,  X,  174. 

molesta,  XI,  16. 

newberryi,  X,  1(>4. 

newportensis,  X,  183. 

nodulosa,  X,  182. 

ohioensis,  X,  183. 

o'nealli,  X,  174. 
var.  communis,  X,   175. 

ortoni,  XI.  22. 

papillata.  XI.  22. 

parasitica.  XI,  23. 

pavonia,  XI,  18. 

petasiformis,  X,  168. 
var.  welchi,  X,  169. 

petechialis,  XI,  24. 

petropolitatius,  X,  164,  169. 


Monticulipora  quadratn.  \'.  IT^i 

ramosa.  X,  181 
var.  dalii,  X,  182. 
var.  rugosa,  X.  182. 

rhon.hicus,  X   176. 

selewynii,  X,  169. 

var.  hospitalis,  XI,  26. 

septosa,  X,  180. 

sub-fuxijormis,  XI,  26. 

sub-globosa.  X,  161. 

sub-puichella,  X,  181. 

turbinata,  X,  161. 

tuberculata,  XI,  21. 

u'richi,  X,  179. 

undulata,  X,  161. 

varians,  X.  177. 

vaupeli.  XI,  19. 

welchi,  X,  169. 

wetherbyi,  XI.  24. 
var.  asperula,  XI,  24. 

whiteavesii,  X,   169. 

whitfieldi,  X.  178. 

winehelli,  XI.  2«. 

wortheni,  X,  184, 
Monticulipora,  synonomy  of,  X,168. 
Monticuliporida?,  X,  183. 

Nicholson  &  ririch  on,  X,122. 

Unity  of  family,  X,    122, 

Nebulipora,  X.  36. 

Nicholson  on    Monticuliporidic,   X, 

122. 

on  surface  feature*,  X,  124. 

Paleschara  beani,  XI,  37. 
Peronopora,  X,  134. 

uniformis,  XI,  17. 
Petigopora,  X,  136. 

asperula.  XI,  24. 
Prasppora,  X,  133. 

contigua.  X.  164. 

nodosa,  X,  170. 

simulatnx,  X  169. 
Spatiopora.  X.  137. 

aspera,  XI,  23. 

lineata.  XI.  23. 

maculosa,  XI-  23. 

montifera.  XI.  21. 
Stellipora,  X.  137.  XI.  30. 

antheloidfia,  XI.  31. 

Umitans,  XI.  81. 
.Section  making.  X.  131. 
Species  in  palajontu'ogy,  X,  120. 

making,  ni'et  tor  X,  121. 

Spcciflo  determination,  X.  119. 
Surface  characters  defined.    X.   1  2.H. 
Synonomy  and  sub  genera  of  X,  189. 
Trematop*<»ra,  X.  188 
Ulrich  on  Monticuliporidv.  X.    122. 

on  surface  features.  X,  122. 

Work  son  Monticuliporoids.noticeof, 

X,  118. 
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REPORT  OF  THE  EXECUTIVE  BOARD 


Read  at  the  Society's  Annual  Meeting,  April  3,  1888,  and  ordered 
printed  in  the  Journal. 

To  the  Cinciiinati  Society  of  Natural  History  : 

By  Section  7  of  Article  11  of  the  By-Laws,  it  is  made  the  duty 
of  the  Executive  Board  that  "they  shall  annually  report  to  the 
Society  the  condition  of  the  Museum  and  Library."  In  obedience 
the  following  is  respectfully  submitted  : 

The  collections  of  the  Museum  have  increased  until  much 
valuable  material  has  to  be  stored  away,  for  which  reason  it  cannot 
be  displayed  or  arranged  so  as  to  be  made  conveniently  useful. 
The  Botanical  collection  is  quite  full,  but  needs  the  flora  of  our 
own  immediate  vicinity  and  region.  The  valuable  collection  in 
Palaeontology  is  being  increased,  chiefly  from  the  Carboniferous 
and  Tertiary  geological  formations.  No  important  advance  has 
been  made  in  mineralogy. 

In  Conchology  500  species  have  been  added,  during  the  year, 
400  of  which  are  new.  The  growth  this  year  in  this  branch  has  been 
through  exchanges  made  by  Mr.  Horace  P.  Smith,  your  Custodian. 
In  Zoology  the  collections  are  increasing,  though  slowly.  In  the  de- 
partment of  Ornithology  it  has  been  advised  by  Mr.  Wm.  Hubbell 
Fisher,  Dr.  F.  W.  Langdon  and  Mr.  Chas.  Dury  that  attention  be 
directed  to  the  increase  of  the  collection  from  the  fauna  of  our 
region  and  vicinity.  In  Osteology,  Ichthyology,  and  Anthropology 
in  its  archaeological  phase,  little  progress  has  been  made.  No 
increase  has  been  made  in  the  collection  of  Entomology. 

The  Board  regrets  that  there  has  been  for  some  time  a  falling 
ofl"  of  the  number  of  members  who  pursue  specialties  in  the  above- 
named  or  other  departments.  To  such  an  extent  has  this  arrived 
that  there  is  a  lack  of  scientific  articles  for  the  Journal  of  the 
Society,  which  for  many  years  caused  it  to  rank  in  first  class  with 
the  natural  history  scientific  journals  of  this  and  foreign  countries. 
It  should  be  an  object  for  the  Society  to  increase  its  number  of 
working  specialists. 

The  Library  of  the  Society  is  in  a  sound  and  flourishing  con- 
dition. It  numbers  now  something  over  3,000  valuable  books  and 
pamphlets.  It  has  been  increased  during  the  current  year  about 
300,  of  which  160  have  been  exchanges  for  the  Journal  of  the 
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Society— valuable  exchanges.  Tnis  shows  the  importance  of  issu- 
ing a  journal  devoted  to  scientific  articles,  especially  in  the  depart- 
ment of  natural  history  belonging  to  our  home  locality. 

Independently  of  the  Museum,  special  work,  and  the  Journal, 
the  Society  is  steadily  making  a  healthy  progress  in  public  favor  and 
usefulness  in  another  and  exceedingly  valuable  and  interesting  field 
of  labor.  Under  a  plan  of  action,  due  originally  more  to  Prof. 
Joseph  F.  James  than  to  any  other  individual,  carelully  fostered 
and  extended  by  the  Society,  it  has  become  a  free  teacher  by  the 
formation  of  1^  ceum  classes  and  lectures.  These  have  increased 
in  kind  and  in  the  number  of  students.  The  Lyceum  has  82  mem- 
bers, of  which  70  per  cent,  have  been  constant  in  attendance  on 
the  lecture  courses.  These  lecture  courses  commenced  on  the  17th 
of  September,  1887.  The  first  course  had  ''Physics''  for  its  sub- 
ject of  treatment,  and  the  lectures  were  delivered  by  Mr.  Horace 
P.  Smith.  The  second  course  was  on  Chemistry,  the  lectures 
being  delivered  by  Dr.  W.  S.  Christopher.  The  third  subject  in 
course  was  Anatomy  and  Physiology,  the  lectures  on  which  were 
delivered  by  Dr.  B.  Merrill  Ricketts,  assisted  by  Dr.  Goode  and 
Dr.  W.  R.  Amick.  It  must  be  borne  in  mind  that  these  lectures 
have  been  prepared  and  delivered  by  the  free  act  of  these  gentle- 
men for  the  benefit  of  the  Society  and  of  the  classes,  they  should 
therefore  have  the  hearty  thanks  of  the  Society.  The  fourth 
course  will  be  on  Microscopy,  by  Dr.  C.  E.  Caldwell,  and  the  fifth 
and  last  will  have  Zoology  for  its  subject,  by  Mr.  Wm.  Hubbell 
Fibber,  assisted  by  Mr.  Chas.  Dury. 

Beside  the  lecture  course,  the  Woodward  and  Hughes  High 
Schools  have  inaugurated  the  custom  of  sending  pupils  to  the  Mu- 
seum to  receive  tuition  m  zoology  through  use  of  the  animal  objects 
themselves.  Monday  afternoons  have  been  set  aside  for  Hughes — 
and  Tuesday  afternoons  for  Woodward  High  School.  Attendance 
from  Woodward  (voluntary)  has  been  from  20  to  40  pupils;  from 
Hughes  (by  order)  about  100.  It  is  to  be  hoped  that  these  classes 
will  be  made  permanent  and  regular,  and  the  prospect  is  flattering 
for  the  reason  that  attendance  will  arise  from  a  pleasurable  induce- 
ment, combining  the  features  of  a  holiday  with  those  of  useful  instruc- 
tion. It  is  likewise  to  be  hoped  that  our  Society  may  thus  gather  the 
like  happy  and  busy  throngs  to  be  seen  on  public  days  in  the  great 
Museum  in  the  city  of  New  York. 

The  Society  has  also  had  its  regular  winter  course  of  lec- 
tures,   to    the     number    of    ten,     at    regular     weekly     periods, 
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commencing  Friday  evening,  January  6th,  1888.  These 
lectures  have  been  instructive  and  popular,  the  attend- 
ance proving  too  large  for  comfortable  accommodation  in  our 
somewhat  restricted  quarters.  It  has  been  found  that  we  have  an 
abundance  of  excellent  and  superior  talent  to  call  on  in  our  midst, 
and  invitations  to  lecture  by  the  Society  have  been  most  generously 
responded  to.  The  thanks  of  the  Society  should  be  given  to  Mr. 
Charles  B.  Going,  Mr.  George  Bullock,  Dr.  B.  Merrill  Ricketts, 
Prof.  Joseph  F.  James,  Prof.  Amos  R.  Wells,  Dr.  D.  S.  Young, 
Mr.  Chas.  Dury,  Dr.  Walter  S.  Christopher,  Dr.  F.  W.  Langdon, 
and  Dr.  A.  B.  Thrasher  for  their  services  so  cheerfully  rendered, 
and  for  their  able  contributions  to  the  entertainment  and  in- 
struction of  our  townspeople. 

With  all  the  work  of  the  Society  in  various  ways,  the  exhibit 
as  to  its  financial  condition  at  this  time,  the  close  of  our  fiscal  year, 
is  good.  At  the  opening  of  the  year  we  had  a  balance  over  from 
the  preceding  year  of  $342  in  the  hands  of  our  Treasurer  of  income 
appropriated  to  be  applied  to  the  current  expenses  of  the  Society. 
This  year  we  have  a  balance  over  of  something  more  than  $989  to 
be  passed  over  to  the  expenditure  of  the  Society  for  the  coming 
year.  It  perhaps  might  be  a  wlsi  policy  to  set  aside,  say,  the  sum 
of  $500  of  this  for  a  permanent  investment  to  increase  the  endow- 
ment fund  of  the  Society. 

It  is  found,  as  said,  that  the  Society  is  steadily  growing 
in  public  favor,  through  its  lyceum  classes  and  its  course  of 
winter  lectures,  independently  of  its  character  as  a  grand  Mu- 
seum of  Natural  History,  affording  the  means  of  scientific  ref- 
erence in  all  the  departments  thereof.  The  Society  is  becoming 
not  only  an  honor  to  our  town,  but  of  comparative  worth  with 
those  of  the  great  cities.  And  this  being  so,  we  want  more  space 
for  a  better  arrangement  of  our  various  branches  of  exhibition,  and 
this  e7nphatically  in  a  Jire-proof  structure.  We  want  a  lecture-room 
equal  to  the  popular  growth  of  taste  for  delightful  instruction  in 
Natural  History.  We  require  class-rooms  for  special  classes,  and 
so  on.  It  need  not  be  held  invidious  to  claim  that  a  roomy,  fire- 
proof building  for  a  Museum  of  Natural  History,  with  a  commo- 
dious lecture-room  and  class-rooms,  should  be  as  much  a  need  and 
pride  of  a  great  city  such  as  ours,  as  is  an  Academy  of  Music,  a 
Museum  of  Fine  Arts,  or  even  as  a  University  or  the  High  Schools 
themselves.     And   this  is  enforced  when   it  is  considered  that  the 
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study  of  Natural  History  is  an  enticing  pleasure  and  attractive  to 
youth.  They  seek  its  fields  eagerly  from  an  inborn  love  of  Nature 
and  her  workings;  they  love  her  sirtiple  and  fascinating  lessons 
with  an  appetite  which  continually  grows  by  what  it  feeds  on. 

With  us,  here,  tuition  is  free,  our  doors  are  open,  and  it  affords 
as  much  pleasure  to  give  instruction  as  it  can  to  receive  it.  For 
these  reasons  let  us  unite  to  work  as  far  as  we  can  for  the  stated 
ends,  the  satisfaction  of  the  needs  or  wants  which  we  are  now 
beginning  to  feel  to  be  almost  imperative. 

Mr.  Horace  P.  Smith,  custodian  of  the  Society,  deserves  com- 
mendation for  the  faithful  administration  of  the  duties  of  his  office, 
and  for  his  zealous  efforts  for  the  growth  and  successful  conduct  of 
the  Lyceum  classes. 

The  Executive  Board. 
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WALTER  ANGUS  DUN. 

Doctor  Walter  Dun  died  on  the  afternoon  of  November  7th, 
1887,  after  a  severe  illness  which  continued  for  four  weeks. 

By  his  death  the  community  lost  a  man  of  inestimable  worth, 
and  one  who  gave  the  most  brilliant  promise  of  future  success  and 
usefulness.  Endowed  with  those  rare  qualities  of  mind  and  char- 
acter which  fit  their  possessor  to  fill  the  highest  stations  in  life,  few 
enjoy  brighter  prospects  than  he,  and  seldom  is  a  death  more  de- 
plored in  a  community  than  was  his.  All  that  may  be  said  to  honor 
his  memory,  is  no  more  than  would  have  received  the  hearty  in- 
dorsement of  every  one  who  knew  him,  had  it  been  spoken  dur- 
ing his  life.  A  man  of  more  than  ordinary  ability  and  persever- 
ance, upon  whatever  work  he  entered,  it  was  with  the  purpose 
to  carry  It  through  to  a  successful  issue.  His  mind  was  of  unusual 
strength  and  acuteness,  his  reasoning  and  judgement  clear  and  un- 
biased by  prejudice  or  false  ideas,  he  was  broad  and  liberal  in  his 
views,  but  always  a  staunch  adherent  of  truth  and  justice;  his 
every  action  was  based  upon  principle  and  not  upon  caprice. 

He  was  an  earnest  student,  not  only  in  his  professional  work, 
but  in  many  subjects  of  scientific  or  general  interest.  Into  what- 
ever circle  he  entered,  literary,  scientific,  or  professional  he,  re- 
ceived a  warm  welcome  not  only  by  reason  of  his  attainments, 
but  by  his  warm  genial  heart,  and  his  manly  unassuming  charac- 
ter, which  won  for  him  a  host  of  sincere  friends.  Possessed  of 
these  noble  qualities,  and  just  entering  upon  the  period  of  his  life 
when  they  began  to  show  their  real  power  and  they  could  be  used 
to  the  best  advantage,  he  was  called  away,  leaving  many  a  friend 
to  mourn  his  untimely  death,  and  not  a  few  subjects  of  study  to 
feel  the  want  of  his  acute  reasoning.  How  these  faculties  were 
used,  and  the  promise  given  for  the  future,  will  be  shown  in  the 
sketch  of  his  brief  but  very  active  life. 

During  his  leisure  moments,  he  wrote  a  brief  autobiography,  to 
which  access  has  been  given  through  the  kindness  of  his  mother, 
and  it  is  to  this  that  I  am  indebted  for  many  of  the  facts  concern- 
ing his  life. 

Walter  A.  Dun  was  born  at  Plumwood,  Madison  County,  Ohio, 
March  i,  1857.  His  early  education  was  received  at  home  and  in 
the  public  schools.  In  October,  1873,  ^^  went  to  Chillicothe,  O., 
where  he  studied  with  his  grandfather  until  the  following  January. 


56  Cincinnati  Society  of  Natural  History. 

He  entered  the  Ohio  Agricultural  and  Mechanical  College  (now 
Ohio  State  University)  at  Columbus,  February  14,  1874,  and 
graduated  from  this  institution  in  June,  1878,  receiving  the  degree 
of  Bachelor  of  Science.  His  class,  consisting  of  six  members,  was 
the  first  graduated  from  the  university. 

In  his  college  life  he  was  a  faithful  successful  student,  and  won 
the  highest  regards  of  his  professors  and  associates  ;  he  was  one  of 
the  organizers  of  Alcyone  Literary  Society  in  the  college,  and  was 
a  member  of  the  Phi  Gamma  Delta  Fraternity.  During  the  vaca- 
tions of  these  various  years  he  worked  in  the  summer  on  the  farm 
at  his  home,  and  went  on  brief  visits  to  the  neighboring  cities,  es- 
pecially Cincinnati. 

In  1878,  through  the  influence  of  Dr.  Wm.  Carson,  he  came  to 
this  city  to  begin  the  study  of  medicine  under  the  preceptorship  of 
the  doctor.  He  attended  Miami  Medical  College,  and  passed  final 
examinations  in  all  departments  of  that  institution,  winning  the 
faculty  prize  of  $100  in  gold.  In  February,  1881,  he  was  elected 
a  resident  of  the  Cincinnati  Hospital,  where  he  continued  until 
after  his  graduation   from  the  medical  college. 

During  these  years  of  study  in  Cincinnati,  he  suffered  two 
severe  attacks  of  sickness;  in  the  summer  of  1880,  he  had  typhoid 
fever,  and  of  this  time  he  says,  "I  was  tenderly  cared  for  by  Dr. 
Carson  and  his  family  at  his  house."  The  second  attack  was  a 
light  case  of  smallpox,  and  during  his  convalescence  from  this 
disease,  while  still  confined  in  the  hospital,  he  prepared  for  his 
final  examinations.     In  March,  1882,  he  took  the  degree  of  M.  D. 

Not  satisfied  with  the  knowledge  already  gained,  he  at  once 
made  preparations  for  spending  a  year  of  travel  and  study  in  Eu- 
rope, sailing  from  New  York  on  April  5.    1882. 

On  his  arrival  in  London  he  entered  application  for  admission 
to  examination  to  the  Royal  Colleges,  (Physicians  and  Surgeons). 
He  then  entered  University  College  Hospital,  also  the  Physiologi- 
cal Laboratory,  here  he  took  a  course  of  study  in  bacteria  and  his^ 
tology,  which  he  completed  in  July;  he  then  went  to  Paris  thence 
to  Strasburg,  and  the  Teutonic  portion  of  Switzerland,  returning  to 
London  by  way  of  Basle,  Heidelberg,  and  down  the  Rhine  to 
Cologne ;  thence  to  Brussels  and  Antwerp,  to  Harwick  and  Lon- 
don. His  application  to  the  Royal  Colleges  being  granted,  he 
passed  the  required  examinations,  and  received  the  degree  L.  R. 
C.  P.  (Licentiate  of  the  Royal  College  of  Physicians)  in  October, 
and  M.  R.  C.  S.  (Member  of  the  Ro)w.l  College  of  Surgeons)  in 
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November,  1882.  After  another  and  more  extended  visit  to  the 
continent  and  a  tour  through  Eng'and  and  Scotland,  he  returned  to 
New  York,  March  26,  1883,  and  after  a  visit  to  his  home  at  Plum. 
wood,  he  returned  to  Cincinnati  and  located  at  63  E.  4th  St. 

Soon  after,  he  accepted  the  position  of  demonstrater  of  histology 
at  the  Miami  Medical  College,  and  in  June  took  charge  of  Dr. 
Taylor's  Clinic  for  the  diseases  of  children,  for  the  summer. 

Doctor  Dun  was  intimately  identified  with  the  Children's  Hos- 
pital of  the  Protestant  Episcopal  Church  on  Mt.  Auburn.  He  was 
elected  to  the  staff  of  visiting  physicians,  in  December,  1883,  and 
continued  in  connection  with  the  insiitution  until  his  death. 

He  was  an  earnest  worker  for  the  welfare  of  the  hospital,  and 
this  zeal  combined  with  his  rare  ability  and  strong  character,  made 
him  an  invaluable  associate  of  the  officers  and  i)hysicians,  while 
his  kind,  happy  disposition,  combined  with  his  fondness  for  chil- 
dren made  him  a  favorite  among  them ;  and  nowhere  was  this 
more  touchingly  shown,  than  when  he  passed  through  the  wards  of 
the  hospital,  and  his  cheerful  words  to  the  little  sufferers,  were  re- 
ceived with  a  bright  smile  of  welcome,  and  a  look  of  tender  affec- 
tion. The  hospital  was  a  project  for  the  success  of  which  he  worked 
with  his  usual  zea',  and  perhaps  here  more  than  anywhere'else  in 
his  public  life  may  we  look  for  the  tender,  unwritten  history  of 
that  sympathetic  soul.  At  the  laying  of  the  corner-stone  he  said, 
with  enthusiastic  fervor,  to  Mrs.  McGuffey  :  **  I  could  give  three 
cheers,"  and  it  is  one  of  the  saddest  features  of  his  death  that,  be- 
fore that  building  was  completed,  he  had  passed  away.  One  of 
the  highest  tributes  to  his  memory  was  that  paid  by  Dr.  Wm. 
Carson,  his  preceptor  and  intimate  friend,  at  the  dedication  of  the 
hospital,  November  23,  1887. 

On  April  8,  1886,  Dr.  Dun  was  appointed  a  member  of  the 
Board  of  Police  Examiners,  in  which  capacity  he  served  with  great 
efficiency,  until  attacked  with  his  last  illness.  While  in  this  posi- 
tion he  prepared  a  valuable  paper  on  the  **  Police  Standard  of 
Cincinnati,"  which  was  published  in  the  "  Lancet  and  Clinic,'* 
Vol.  18,  page  131. 

Of  all  the  institutions  with  which  the  Doctor  was  identified,  no* 
one  has  felt  his  loss  more  keenly  than  the  Cincinn.iti  Society  of 
Natural  History. 

An  ardent  lover  of  Natrue,  he  gave  himsell  to  us  siuuy  with 
enthusiasm.  Soon  after  coming  to  the  city  he  became  a  member 
ot  the  Society,  and  one  of  its  warmest  friends  and  supporters. 
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The  results  of  his  work  in  Natural  History  were  given  for  the 
benefit  of  the  Society,  and  did  much  toward  giving  the  Society  the 
eminent  position  which  it  holds  today. 

From  the  first  he  was  enthusiastic  for  the  advancement  of  the 
Society  in  all  its  interests  :  he  sought  to  extend  its  influence  in  the 
city  and  increase  its  membership,  and  in  both  was  eminently  suc- 
cessful, aiding  to  place  the  Society  on  a  broad  basis  in  the  public 
estimation,  and  bringing  to  ijt  large  and  valued  additions  in  mem 
bership. 

He  was  elected  President  of  the  Society  in  1886,  and  was  a  mem- 
ber of  the  Executive  Board  at  the  time  of  his  death.  In  his 
address  given  at  the  time  of  taking  the  President's  chair,  he  gave 
it  as  his  purpose  to  devote  his  energies  in  behalf  of  the  Society, 
especially  toward  the  increase  of  the  Building  Fund,  that  it  might 
soon  be  possible  to  provide  the  necessary  accommodations  for  the 
increased  requirements  of  the  museum  and  educational  work  of  the 
Society.  In  this  cause  he  labored  earnestly,  and  no  doubt  would 
have  been  successful  in  his  endeavors  had  he  been  permitted  to 
continue  his  work. 

The  Lyceum  of  Natural  History  for  young  people  owes  its  ex- 
istence largrly  to  his  suggestions  and  efforts  in  its  behalf,  and  it 
became  second  only  to  the  Building  Fund  in  his  favorite  projects 
for  the  advancement  of  the  Society.  The  first  address  given  to  the 
Lyceum  as  an  organization  was  given  by  him  on  the  ''  Early  His- 
tory of  the  Earth,"  In  his  final  address  at  the  close  of  his  term  of 
office  as  President  he  expressed  this  sentiment:  "  While  my  efforts 
will  be  given  for  the  good  of  every  part  of  the  Society's  work,  two 
of  them  shall  I  seek  most  earnestly  to  advance ;  these  are,  the 
Building  Fund  and  the  Lyceum." 

Another  department  of  the  work  of  the  Society  which  he  sought 
to  develop  and  extend  was  that  of  the  Meteorological  Section, 
He  endeavored  to  organize  a  society  in  the  Ohio  Valley  for  the 
study  of  meteorological  phenomena,  to  be  conducted  in  connection* 
with  the  Society,  and  succeeded  in  enlisting  the  sympathy  of  the 
meteorologists  of  this  city  and  vicinity  in  his  project.  He  furnished 
to  the  Society  at  his  own  expense  a  set  of  weather  symbols,  to  be 
used  in  announcing  weather  predictions. 

In  the  regular  scientific  work  of  the  Society  he  contributed 
many  valuable  papers  for  publication  in  the  Journal,  a  list  of  which 
is  given  below : 
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"A  Brief  Sketch  of  Floods  in  the  Ohio  River."  Vol.  7,  |>. 
104. 

''Ancient  Earthworks  in  the  State  of  Ohio  on  the  Little  Miami 
River."     Vol.  7,  p.  83. 

"Exploration  of  Deer  Creek  Mound.'      Vol.  7,  p.   194. 

"Swiss  Lake  Duellers."     Vol.  7,  p.  87. 

"Report  and  Observations  on  Relic  Finds."     Vol.  8,  p.  85. 

"  Petrified  Human  Bones  found  in  a  Mound  near  Fort  Hill." 
Vol.  8,  p.  176. 

"  Observations  on  Periodical  Cicada."     Vol.  8,  p.  233. 

"Report  on  Mound   Explorations  m  Green  County,  (hi... 
Vol.  8,  p.  231. 

Besides  these  published  papers,  he  has  given  many  valuable 
contributions  to  the  Society  in  the  way  of  informal  talks  and  lec- 
tures. Three  of  the  latter  were  given  in  the  Free  Lecture  Course 
on  the  following  topics  : 

"The  Scientific  Value  of  Arctic  Explorations." 

"On  the  Zuni  Indians  and  their  Civilization." 

"Climate,  Plant  Life  and  Consumption." 

There  was  no  department  of  the  Society  which  did  not  feel 
the  stimulus  of  his  energy  and  perseverance;  his  spirit  pervaded 
all,  and  its  influence  will  long  be  felt  though  he  has  been  removed 
from  the  midst  of  the  work. 

The  discovery  of  natural  gas  opened  a  new  field  for  scientific 
inquiry,  and  Dr.  Dun  entered  upon  it,  giving  special  attention  to 
the  possibility  of  finding  gas  in  the  vicinity  of  Cincinnati,  and  to 
the  solution  of  the  problem  regarding  the  position  and  character 
of  the  Uiica  and  Trenton  formations  in  this  vicinity.  The  data  for 
for  this  work  were  obtained  largely  from  the  records  of  well  bor- 
ings in  Cincinnati  and  vicinity,  and  much  laborious  work  and  care 
were  necessary  in  obtaining  them.  The  writer  assisted  in  this 
work,  and  can  speak  from  personal  knoweledge  of  the  conscien- 
tious care  exercised  by  the  Doctor  in  collecting  his  materials. 

The  results  of  this  investigation  were  given  to  the  society  in 
the  address  given  at  the  close  of  his  term  of  office  as  president, 
though  at  that  time  they  were  necessarially  incomplete,  and  it  is  to 
be  regretted  that  these  results  were  not  prepared  in  a  form  for  pub- 
lication. 

Of  the  value  of  his  work  in  this  connection,  Professor  Orton, 
the  State  Geologist,  writes  :  "Dr.  Dun  wrote  two  long  letters  to  me 
in  regard  to  the  stratigraphy  of  the  Cincinnati  rocks  as  determined 
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from  the  drillings  that  were  going  forward.  The  letters  seemed  to 
me  very  discriminating  and  valuable.  I  used  them  in  my  report 
so  far  as  the  main  facts  were  concerned. 

'*I  am  very  sure  that  the  , doctor  would  have  made  valuable 
contributions  to  geology,  if  he  had  kept  his  interest  in  the  subjects 
pertaining  thereto.  His  clearness  and  thoroughness  would  have 
insured  the  result.      If  he  did  anything  he  must  do  it  well. 

**I  cannot  tell  you  how  much  I  deplore  his  loss,  I  feel  a  pang 
of  grief  at  his  untimely  departure,  whenever  his  name  comes  to  my 
mind.    I  cannot  reconcile  myself  to  his  taking  off." 

This  exj)ression  finds  a  response  in  the  heart  of  every  one  who 
knew  the  doctor. 

Aside  from  his  professional  studies,  the  subject  which  more 
than  any  other  may  have  been  called  his  specialty  was  Anthropol- 
ogy. In  this  he  did  most  careful  and  valuable  work,  and  in  re- 
cognition of  his  contributions  to  this  department  of  knowledge,  he 
was  elected  a  Fellow  of  the  American  Association  for  the  Advance- 
ment of  Science  in  the  section  of  Anthropology,  at  the  annual 
meeting  of  the  Association,  in  1886. 

Personally,  the  doctor  possessed  the  most  excellent  character- 
istics. With  a  disposition  happy  and  almost  boy-like  in  its  bouy- 
ancy,  a  warm  sympathetic  heart,  plain  spoken,  and  true  as  steel, 
his  personal  friendship  was  a  treasure  to  all  who  gained  it.  Of  an 
upright  Christian  character,  invariable  in  his  devotion  to  truth  and 
justice,  he  at  all  times  did  that  which  he  believed  to  be  his  duty 
without  regard  to  the  opinions  or  favor  of  men. 

A  man  of  true  culture  and  refinement  broad  in  his  learning  and 
opinions,  he  was  most  acceptable  in  all  social  and  learned  circles. 

Before  concluding  this  sketch,  I  wish  to  acknowledge  with 
sincere  gratitude  the  kind  aid  given  by  Mrs.  Annie  L.  Dun  in  the 
preparation  of  this  memorial  of  her  son,  and  to  assure  her  again  of 
the  deep  sympathy  felt  for  her  by  all. 

The  story  of  his  life  is  finished  ;  brief  though  it  was,  it  was  full 
of  earnest  conscientious  work.  The  influence  of  that  life  will  long 
be  felt  in  all  those  circles  of  this  community  in  which  the  doctor 
lived  and  worked.  It  was  a  life  well  worthy  of  imitation  by  every 
youth  in  its  fulness,  sincerity  and  true  nobility  of  character. 

All  that  was  mortal  of  Walter  Dun  was  laid  to  rest  in  the  ceme- 
tery at  Dayton,  Ohio.  His  works  and  influence  will  be  enduring  ; 
and  while  feeling  the  keenest  sorrow  for  his  loss,  it  should  not  be  a 
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sorrow  which  folds  the  hands  in  inaction,  but  which  awakens  the 
spirit  of  those  left  behind  to  more  earnest  zeal,  that  the  noble  proj- 
ects started  by  him  may  not  fall,  but  be  established  as  enduring 
monwments  to  his  memory. 

As  one  who  enjoyed  tiie  personal  friendship  of  Doctor  Walter 
Dun,  and  who  has  on  many  occasions  felt  the  sincerity  and  value 
of  that  friendship,  I  humbly  ask  to  make  this  small  tribute  to  his 
memory,  treasuring  in  my  heart  as  many  another  will,  precious  re- 
collections of  that  true  friend. 


EXPLANATION  OF  PLATE  L 

PAGF. 

Fig.   I.      Monticulipora  clintonensis,  U.  P.  J.,   natural  size.  .. .    20 

\a.    The  same  :    surface  enlarged 

Fig.  2.      Monticulipora  crustulata,  U.  P.  J.,   natural  size 23 

2a.    The  same  :  surface  enlarged , 

Fig.  3.      Monticulipora     hospitalis,  var.    neglecta,    new.    var., 

natural  size 27 

Fig.  4.      Monticulipora  cleavelandi,  U.  P.  J.,  natural  size.    ...    15 

^a.    The  same  :  surface  enlarged 

Fig.  5.      Monticulipora  (Fistulipora)  alternata,  U.  P.  J.,  natural 

size 34 

5^.    Another  specimen  showing  the  branches  inosculating.. 

^b.    The  same :  surface  enlarged 

Fig.  6.      M.  (Fistulipora)  nicholsoni,  U.  P.  J.,    frondose  speci- 
men, natural  size 35 

6a.    Another   specimen  (species  described  as    Fistulipora) 
siluriana, , 

6b.    Surface  of  6  enlarged 

6c.    Surface  of  6  enlarged  but  at  a  different  place  from  6b.. 
Fig.  7.     M.  (Fistulipora)  milfordensis,  U.  P.  J.,  natural  size..   36 

7^.    The  same,  another  specimen  natural  size 

'jb.    Surface  of  7  enlarged.  •    

Fig.  8.     Ceramopora  concentrica,  U.  P.  J.,  natural  size 38 

8^.    The   same  :  surface  enlarged 

Fig.  9.     Ceramopora  whitei,  U.  P.  J.  Type  specimen — incrust 

ing,  natural  size 38 

ga.    Surface  of  same  enlarged 

Note  The  enlargement  of  the  surface  ot  the  specimens  as  noted  above,  was  tha 
furnished  by  A  Eyepiece  and  a  2-inch  objective.  The  drawings  were  made  with  a 
camera  lucida. 
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PROCEEDINGS. 


Annual  Meeting,  April  ^t^,  i888. 

President  Skinner  in  the  chair.    Twenty-seven  members  present. 

The  minutes  of  January  business  meeting  were  read  and 
approved. 

The  following  names  were  proposed  for  active  membership : 
Miss-  Lucy  LeBoutillier,  Charles  Andrews,  Dr.  George  M.  Allen, 
Dr.  Joseph  Anderson,  Richard  Ellison,  Kyle  Holloway,  Fred. 
Tishbein,  Mrs.  L.  C.  Weir,  W.  A.  McCord,  John  M.  Stacy,  H.  N. 
Kitchell,  Jerome  B.  Clark,  William  F.  Gray,  Collin  Ford,  Mrs. 
Jennie  A.  Netter. 

The   following   persons   were    elected   to   active   membership: 
Miss  Lucia  Stickney,  Aaron  A.  Ferris,  Miss  Eugenia  Iliff,    \    ! 
Reum,  Nathaniel  L.  Davis. 

Minutes  of  Executive  Board  for  January,  February  and  March 
read  and  approved. 

Report  of  Centennial  F^xposition  Committee  read  and  approved. 

Report  of  the  Treasurer,  S.  E.  Wright,  was  read  and  referred 
to  Auditing  Committee. 

President  Skinner  read  the  report  of  the  Executive  Board  on 
**  Condition  of  the  Museum  and  Library."* 

The  following  ofificers  of  the  Society  were  then  elecieu  lor  the 
ensuing  year : 

President,  J.  Ralston  Skinner. 

First  Vice-President,  William  Hubbell  Fisher. 

Second  Vice-President,  Davis  L.  James. 

Secretary,  Dr.  James  A.  Henshall. 

Treasurer,  S.  E.  Wright. 

Librarian,  Miss  Amanda  Frank. 

•Printed  in  Journal  of  the  Society,  for  April,  l888. 
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Curators: 

Geology,  C.  L.  Faber. 

Entomology,  George  B.  Twitchell. 

Botany,  Prof.  Joseph  F.  James. 

Zoology,  Charles  Dury. 

Osteology,  Dr.  O.  D.  Norton. 

Anthropology,  Dr.  Gustav  Bruehl. 

Photographic  Section,  George  Bullock. 

Meteorology,  H.  P.  Smith. 

Microscopy,  Dr.  B.  Merrill  Ricketts. 

Physics  and  Chemistry,  Dr.  W.  S.  Christopher. 

The  following  were  elected  members  at  large  of  the  Executive 

Board : 

Prof.  George  W.  Harper.     A.  D.  Smith. 

Dr.  O.  D.  Norton.  Rev.  Raphael  Benjamin. 

The  election  of  a  Trustee  was  postponed  until  next  meeting. 
The  following  Committee  was  appointed  to  audit  the  report  of 
Treasurer : 

Davis  L.  James.  Wm.  Hubbell  Fisher. 

William  H.  Knight. 

Upon  motion  duly  carried,  the  stereopticon  of  the  Society  was 
loaned  to  the  Unity  Club  to  illustrate  a  lecture. 

Mr.  R.  H.  Warder  stated  that  there  was  a  strong  probability  of 
the  library  of  the  late  Horticultural  Society  being  presented  to  the 
Society,  if  permission  was  granted  to  have  it  deposited,  for  the 
present,  in  the  library  of  the  Society. 

The  proposed  amendments  to  the  Constitution,  Article  VI., 
Section  3,  and  By-Laws,  Article  II.  Section  4,  were  read  (See 
Journal,  April  1888,  pages  12,  13). 

Donations  were  received  as  follows:  From  G.  H.  Curtis, 
Diatom  Slide;  from  Mrs.  James  D.  Lehmer,  miscellaneous  Speci- 
mens and  Curios;  from  William  Graham,  specimen  of  Ammonites 
mulgravius. 

Adjourned. 

Scientific  Meeting,  May  i,  1888. 

President  Skinner  in  the  chair.     Ten  members  present. 

The  President  called  the  attention  of  the  members  to  the  im- 
proved condition  and  appearance  of  the  Society's  rooms,  and  to 
the  admirable  manner  in  which  the  repairs  and  renovation  of  the 
same  had  been  carried  out. 
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The  minutes  of  the  March  scientific  meetinjr  were  read  and 
approved. 

Mr.  M.  D.  Burke  read  a  paper  entitled  "  l>riit:  us  uisinuution 
and  character  in  the  vicinity  of  Cincinnati,  when  considered  as  a 
probable  source  of  water  supply." 

The  following  names  were  proposed  for  active  membership : 
Larz  Anderson,  Jr.,  Mrs.  J.  Ralston  Skinner,  Miss  Wiggins,  William 
McMasters,  David  W.  Blymyer,  Mrs.  Mary  L.  Fisher,  Miss  Eliza 
A.  Fisher,  Samuel  J.  Broadwell. 

The  following  persons  were  elected  *to  active  membership : 
Jerome  B.  Clark,  Kyle  Holloway,  William  F.  Gray,  H.  N. 
Kitchell,  Fred.  Tishbein,  W.  A.  McCord,  Collin  Ford,  Charles 
Andrews,  Dr.  Joseph  Anderson,  Dr.  George  M.  Allen,  Richard 
Ellison,  John  M.  Stacy,  Mrs.  L.  C.  Weir,  Mrs.  Jennie  W.  Netter, 
Miss  Lucy  LeBoutillier. 

Mr.  Aaron  A.  Ferris  was  elected  Trustee  for  two  years. 

The  amendments  to  Constitution,  Article  VI.,  Section  3,  and 
By-Laws,  Article  IL,  Section  4,  were  then  read,  and  upon  motion 
carried  unanimously. 

Prof.  Ci.  W.  Harper  and  William  Hubbell  1' isher  were  appointed 
a  Committee  to  examine  and  report  on  the  provisions  of  the  Con- 
stitution and  By-Laws  in  relation  to  "Sections"  of  the  Society,  as 
to  their  definiteness,  and  what  amendments,  if  any,  were  neces- 
sary. 

The  Auditing  Committee  reported  that  the  accounts  of  the 
Treasurer,  for  the  past  year,  were  in  good  form  and  correct. 

The  list  of  donations  was  then  announced  by  the  Custodian  as 
follows :  From  Mrs.  James  D.  Lehmer,  specimens  of  salt  crys- 
tal, chalcedony,  shells,  etc.;  from  Lewis  Swift,  Rochester,  **  His- 
tory and  Work  of  Warner  Observatory;"  from  H.  D.  Williaros, 
city,  specimen  of  Dynastes  tityus  and  larvae  of  Royal  Moth ;  from 
T.  H.  Aldrich,  the  *'Aldrich  Collection  "  of  Corals,  Sponges,  etc  , 
from  Bermuda. 

Adjourned. 

Scientific  Meeting, /i/iw  5,  i888. 

First  Vice-President  Fisher  in  the  chair.  Eight  members 
present.     No  Quorum. 

The  minutes  of  the  May  scientific  Meeting  were  read. 

Dr.  O.  D.  Norton  exhibited  a  leaf  and  flower  of  the  Peacock 
plant  {Strelifzia  regina)\  remarks  were  made  Uj)on  the  same  by  Dr. 
Norton  and  Davis  L.  James. 
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President  Fisher  exhibited  an  alcoholic  specimen  of  a  fish, 
Morone  interrupta  (Yellow  Bass),  as  large  as  a  man's  hand,  that  he 
took  from  the  stomach  of  a  double-crested  Cormorant  {Fhalacro- 
corax  dilophus),  sent  him  from  Carlisle,  Illinois.  The  fish  was  in 
a  good  state  of  preservation,  except  the  head,  which  was  partially 
digested. 

Mr.  H.  P.  Smith  exhibited  a  fine  specimen  of  a  Stag-beetle 
{^Lucanus  elephas) . 

Dr.  O.  D.  Norton  exhibited  a  collection  of  fossils,  minerals, 
archseological  relics,  etc,  donated  by  Mrs.  C.  S.  Muscroft,  Jr. 

Mr.  Warren  K.  Moorehead  exhibited  a  fine  specimen  of  Lepido- 
drendron,  showing  the  bark,  fruit,  etc.,  and  made  some  very  inter- 
esting remarks  on  the  same,  He  also,  stated  that  some  skulls 
recendy  taken  from  the  stone  graves  at  Fort  Ancient,  Ohio,  showed 
a  remarkably  acute  facial  angle. 

A  quorum  now  being  present,  the  minutes  of  the  last  meeting 
were  approved. 

Mr.  William  P.  Anderson  was  proposed  for  active  membership. 

The  following  were  elected  to  active  membership :  Samuel  J. 
Broadwell,  Larz  Anderson,  Jr.,  David  W\  Blymyer,  William  McMas- 
ters,  Mrs.  J.  Ralston  Skinner,  Miss  Wiggins,  Mrs.  Mary  L.  Fisher, 
Miss  EHza  A.  Fisher. 

The  list  of  donations  was  then  announced  by  the  Custodian  as 
follows:  From  W.  W.  Seely,  M.  D.,  city,  American  Bittern 
(mounted);  from  William  T.  Orange,  city,  Whippoorwill;  from  S. 
T.  Carley,  Bantam,  Ohio,  slab  of  Murchisonia,  collection  of  Fucoids; 
from  Miss  Clarissa  Gest,  city,  Nubian  Girdle ;  from  Felix,  Baron 
von  Thiimen,  Gorz,  Austria,  author,  pamphlet,  ''Die  Pilze  Obstge- 
wachse  f^  from  Edward  P.  Morris,  city,  specimen  of  wood  from 
the  ''Penn  Elm;"  from  Amos  W.  Butler,  Brookville,  Ind.,  author, 
miscellaneous  pamphlets;  from  U.  P.  James,  city,  author.  Mono- 
graph of  the  Monticuliporoid  Corals,  of  the  Cincinnati  Group  ; 
from  Prof.  J.  W.  Spencer,  author,  Columbia,  Mo.,  miscellaneous 
pamphlets;  from  H.  D.  Williams,  city,  specimen  of  Lucamis  ele- 
phas;  from  Prof.  Joseph  F.  James,  Oxford,  "Catalogue  of  Miami 
University;"  from  Mrs.  Dr.  Muscroft,  through  Dr.  O.  D.  Norton, 
the  Muscroft  Collection  of  minerals,  shells,  etc. ;  from  Winthrop 
McGuifey,  city,  Limulus  polyphemus ;  from  Hon.  Henry  Mack, 
city,  fifty-two  volumes  of  Volume  VI.,  "Geological  Survey  of 
Ohio."' 

Adjourned. 


Proceedings  of  the  Society.  67 

Business  MEF-nvr-.     ///A-  3,  1888. 

First  Vice-President  Fisher  in  the  chair. 

Minutes  of  Annual  Meeting  of  April  read  and  approved. 

The  minutes  of  the  Executive  Hoard  for  mcetini,'s  of  April.  Mav 
and  June  were  read. 

The  amendment  to  Article  VI.  Section  3,  ol  the  Conslilution, 
was  presented  for  a  final  vote  and  carried. 

Mr.  William  P.  Anderson  was  elected  to  active  membership. 

Dr.  J.  A.  Henshall  read  a  paper  on  **Some  Peculiarities  of  the 
Ova  of  Fishes;  "  referred  to  Committee  on  Publication. 

Dr.  O.  D.  Norton  exhibited  some  specimens  of  plants  from 
Watch  Hill,  R.  I.,  and  made  some  interesting  remarks  thereon. 

Dr.  Henshall  read  by  title  a  paper,  "Contributions  to  the 
Ichthyology  of  Ohio."  No.  i.  Referred  to  the  Committee  on  Pub- 
lication. 

Prof.  W,  R.  Lazenby,  of  Ohio  State  University,  gave  some 
interesting  suggestions  on  the  work  of  Natural  History  Societies. 

Donations  were  received  as  follows:  From  S.  D.  Spence, 
Ludlow  Grove,  specimen  of  Fungus;  from  Pelham  Ellis,  city, 
minerals;  from  J.  M.  Phillips,  New  Haven,  Pa.,  Least  Bittern 
(mounted);  from  A.  E.  Heighway,  M.  D.,  Iarp;e  collection  of 
Fossils  from  Phosphate  Beds,  Buford  Count  \ 

Adjourned. 

Scientific  Meeting,  August  i,  1888. 

Vice-President  Fisher  in  the  chair. 

Minutes  of  the  June  scientific  Meeting  were  rcu^i  uiiu  .ii'j.ioved, 
subject  to  the  action  of  a  quorum,  there  being  no  quorum  present 
when  read. 

Mr.  M.  Neumann,  of  California,  gave  a  very  interesting  lecture 
upon  "Silk  Worm  Culture,"  which  was  followed  by  a  general 
discussion  of  the  subject. 

A  vote  of  thanks  was  extended  to  Mr.  Neumann. 

A  quorum  was  now  present. 

Mr.  Davis  L.  James  exhibited  a  very  fine  specimen  of  marine 
algii3,  LaJiiinaria  saccharina. 

Donations  were  received  as  follows:  From  J.  A.  Cassell,  city, 
Stalactites  from  Mammoth  Cave;  from  United  States  National 
Museum,  through  G.  Brown  (ioode,  five  boxes  F^oraminifera ;  from 
Hon.  Charles  Bird,  city,  fifteen  volumes  "  Ohio  Geological  Sur- 
vey," Vol.  VI.  with  maps;  from  Department  of  Interior,  through 
Hon.  C.  E.   Brown,   complete  set  of  "Reports  of  United  States 
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Geological  Survey;"  from  J.  L.  Foley,  Covington,  specimen  of 
Corydalus  cornutus ;  from  Col.  J.  W.  Abert,  Newport,  specimens 
Unios ;  from  Prof.  Joseph  F.  James,  Oxford,  miscellaneous 
pamphlets. 

Adjourned. 

Scientific  Meeting,  September  /^,  1888. 

Vice-President  James  in  the  chair. 

Mr.  Harry  W.  Brown,  Secretary  pro  tern. 

Minutes  of  August  scientific  Meeting  read  and  approved. 

Prof.  David  Boyd,  of  Ontario,  read  a  paper  on  ^'  Biology  as  a 
Factor  in  National  Education." 

Remarks  on  the   subject  were  made  by  Dr.  Norton. 

Prof.  Joseph  F.  James  read  a  paper  on  "  The  Ancient  Channel 
of  the  Ohio  River  at  Cincinnati." 

On  motion  of  Mr.  Charles  Dury  a  vote  of  thanks  was  extended 
the  gentlemen  for  their  very  instructive  papers. 

Dr.  B.  M.  Ricketts  made  remarks  on  observations  made  during 
the  excavation  for  the  piers  of  the  Huntington  Bridge,  which  were 
followed  by  a  general  discussion. 

Prof.  Joseph  F.  James  read  a  paper  on  "The  Ivorydale  Well," 
illustrated  by  a  diagram. 

Sergeant  P.  T.  Jenkins  was  proposed  for  active  membership. 

The  resignation  of  Prof.  Joseph  F.  James  as  Curator  of  Botany 
read  and  accepted. 

The  Chair  gave  notice  of  an  election  of  Curator  of  Botany  to 
take  place  at  the  next  regular  meeting  of  the  Society. 

Resignations  of  Mr.  and  Mrs.  W.  D.  Holmes  read  and  accepted. 

Donations  received  as  follows  :  From  Warren -Scharff  Paving 
Co.,  specimen  of  Trinidad  Asphalt;  from  Dr.  O.  D.  Norton,  speci- 
men oi Laminaria  saccharina;  from  Chief  Signal  Officer,  Washing- 
ton, D.  C,  "Reports  for  1885,"  Parts  i,  2;  "Reports  for  1886, 
1887,"  Part  i;  from  J.  K.  Martin,  Melbourne,  Fla. ,  specimen  of 
Romalea  microptera. 

Adjourned. 
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EiRIFT. 

Jts  Distribution  and  Character  in  the  Vicinity  of  Cincinnati,   When 
Considered  as  a  Probable  Source  of  Water  Supply. 

By  M.  D.  Burke,  C.E. 

(Read  May   i,  1888.) 

Recent  allusions  in  the  public  press  to  cities  now  obtaining^ 
their  supplies  of  water  by  the  system  known  as  *'gang  wells," 
or  "driven  wells"— notably  at  Sioux  City,  Iowa,  and  Brooklyn, 
New  York — has  led  the  writer  to  consider  the  probability  of  look- 
ing to  such  a  source  for  at  least  an  auxiliary  supply  for  the  city  of 
Cincinnati. 

Were  an  engineer  employed  to  prepare  plans  for  supplying  the 
city  of  Lawrenceburgh  with  water,  he  would  hardly  be  likely  to  go 
directly  to  the  present  channel  of  either  the  Ohio  or  the  Great 
Miami  river  with  his  pumping  works  and  draw  therefrom  the 
turbid  waters  and  attempt  their  purification  in  expensive  set- 
tling basins ;  but  he  would  penetrate  the  gravel  bed,  underlying  the 
city  to  the  level  of  the  river  channel,  and  draw  therefrom  water 
filtered  ready  for  delivery  for  any  use  that  might  be  required.  In 
this  case  it  is  known  that  the  plain,  or  bottom,  upon  which  the  city 
of  Lawrenceburgh  stands,  is  underlaid  by  a  thick  stratum  of  gravel 
carrying  an  inexhaustible  supply  of  clear  water,  sufficiently  pure 
for  domestic  uses.  Inasmuch  as  this  condition  is  known  to  exist 
in  our  imme<^iate  neighborhood,  the  question  at  once  arises,  Can 
not  like  conditions  be  found  where  the  water  can  be  used  for  sup- 
plying the  city  of  Cincinnati? 

In  searching  for  an  answer  to  this  query,  we  naturally  look  to 
our  geological  and  topographical  surroundings.  The  rocks  of  our 
"Cincinnati  group"  we  find  to  be  Lower  Silurian,  the  strata  but 
very  slighdy  inclined  from  the  horizontal — evidence  at  once  of 
two  conditions:  First,  that  the  land  upon  which  we  now  reside 
has  been  exposed  to  the  action  of  subaerial  agents  ever  since  it 
first  emerged  from  the  Silurian  seas ;  and  second,  that  it  has  never 
been  greatly  elevated  or  effected  by  volcanic  or  seismic  action. 
In  other  words,  this  portion  of  the  country,  in  which  the  Lower 
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Silurian  appears  as  the  surface  rocks,  existed  as  an  island,  from 
the  surface  of  which  the  winds  and  storms  of  countless  centuries 
grooved  out  and  carried  away,  to  the  surrounding  seas,  material 
for  the  formation  of  the  Devonian  and  Carboniferous  rocks;  that, 
with  the  growth  of  successive  geological  formations,  our  elevation 
and  area  increased,  finally  becoming  continental. 

During  the  successive  geological  periods  in  which  were  deposited 
all  the  sedimentary  rocks,  from  the  Silurian  to  the  Cretaceous,  the 
topographical  features  appear  to  have  been  formed  in  what  might 
be  termed  a  "normal  condition."  Evidently,  the  uplands  were 
comparatively  level  plateaus,  upon  which  were  the  sources  of 
watercourses  that  united  to  form  rivers,  with  their  channels  and 
flood-plains.  The  ancient  streams  that  carried  to  the  sea  the  sedi- 
ment which  formed  the  Carboniferous  rocks,  and  the  immense 
timber  rafts  which  form  our  coal  deposits,  were  undoubtedly  the 
engravers  that  marked  out  the  lines  which  are  now  followed  by 
many  watercourses  of  the  present  day.  These  ancient  valleys  of 
erosion  were  deeper  than  the  present  river  channels.  It  is  fair  to 
presume  that  they  were  bounded  by  banks  and  bluffs  more  precip- 
itous than  those  of  the  present  day,  for  we  find  that  the  existing 
topographical  features  have  been  modified  by  an  agency  operating 
in  a  peculiar  manner,  subsequent  to  the  deposition  of  the  highest 
rocks  of  the  Tertiary  formation.  This  was  the  ''Ice  Age,"  or 
**  Glacial  Epoch,"  when  our  hills  and  valleys  received  their  coating 
of  boulder  clay,  or  drift.  That  the  modifications  were  radical, 
and  that  the  graving  tools  of  the  Ice  King  were  wonderfully  effec- 
tive, is  evident  from  the  most  cursory  examination.  Water-courses 
were  in  many  places  changed,  and  the  ancient  channels  were  silted 
up  to  a  depth  of  about  forty  feet,  when  the  stream  remained  in 
the  same  valley,  so  that  the  gravel  bars  of  the  ancient  rivers  are 
found  at  and  below  the  present  low  water  level,  and  the  ancient 
flood-plain  or  bottom  lands  adjoining  the  streams  are  now  found 
but  six  to  ten  feet  above  our  extreme  low  water  level. 

Evidences  of  this  condition  of  facts  are  so  numerous  as  to 
scarcely  need  citation  It  is  illustrated  by  a  section  on  page  427 
of  Volume  I.,  "Geological  Survey  of  Ohio,"  and  confirmed  by 
nearly  all  the  borings  and  excavations  that  have  been  made  through 
the  drift  deposits  of  the  valleys.  The  essential  fact  to  be  noted  in 
this  connection  is  that  the  gravel  and  boulders  of  the  ancient  river 
channels  consist  largely  of  sandstone  and  granitic  pebbles,  while 
the  gravel   beds   of    the    more    modern   and    upper   terraces   are 
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composed  in  very  great  part  of  limestone.  The  lower  gravel  beds, 
therefore,  carry  the  undercurrent  of  the  Ohio,  or  the  waters  of 
the  ancient  stream,  while  the  modern  drift  and  upper  terraces  carry 
the  waters  of  our  limestone  hills.  When  the  ancient  drift  is  pene- 
trated, where  it  is  not  too  remote  from  the  Ohio  River,  we  obtain 
filtered  Ohio  River  water.    * 

The  general  topographical  features  of  the  immediate  vicinity  of 
Cincinnati  are  quite  familiar;  yet  there  are  very  few  who  have 
studied  in  detail  the  forms  and  positions  of  the  surrounding  hills 
and  valleys.  The  general  direction  of  the  Ohio  River  is  south  of 
west,  its  channel  being  about  four  hundred  feet  below  the  level  of 
the  plateau  on  either  side.  From  the  North  it  is  joined  above  the 
city  by  the  Little  Miami,  and  about  twenty  miles  below  the  city  by 
the  Great  Miami,  the  direction  of  each  being  west  of  south,  each 
passing  through  a  well-defined  valley  corresponding  in  depth  to 
that  of  the  principal  water-course.  Directly  opposite  the  city  the 
Ohio  is  joined  by  the  Licking  River,  flowing  in  a  northwesterly 
direction.  These  facts  are  generally  known;  but  the  valleys  of  the 
minor  tributaries,  their  forms,  directions  and  connections,  as  well 
as  the  windings  of  the  greater  and  lesser  valleys,  with  their  coves 
and  terraces,  are  known  only  to  the  special  topographical  student. 
For  example.  Mill  Creek,  joining  the  Ohio  from  the  North  at  Cin- 
cinnati, is  a  minor  tributary,  yet  its  valley  is  of  such  a  nature  as  to 
furnish  a  satisfactory  reason  for  building  a  great  city  where  Cincin- 
nati now  stands  rather  than  at  any  other  point  on  the  north  bank 
of  the  Ohio  within  the  limits  of  the  State. 

Any  attempt  to  estimate  the  number  of  years  which  the  lime- 
stone plateau,  which  we  term  the  ** Cincinnati  group,"  has  been 
exposed  to  the  eroding  action  of  the  subaerial  agents  would  be 
puerile.  Could  the  time  be  determined,  and  the  number  of  years 
written  in  figures,  it  is  entirely  probable  that  the  magnitude 
expressed  would  be  altogether  incomprehensible  to  our  minds. 
The  accompanying  diagrams  show,  in  geological  epochs  or  periods, 
the  comparative  age  of  the  rocks  in  this  locality  and  how  near 
they  lie  to  the  base  of  the  Geological  Column,  as  known  to  us.* 

An  examination  of  these  sections  at  once  reveals  the  fact  that 
this  formation  is  of  great  age ;  and — when  we  reflect  on  the  gradual 
manner  in  which  sedimentary  rocks  are  formed;  that  the  "Cincin- 
nati Anticlinal"   is  flanked   by  formations  aggregating  miles  in 


•■See  Sections  of    Rocks.  •♦  Dana  s  Manual   of  Geology,'  page  131;  and 
Volume  \.  of  "  Geological  Survey  of  Ohio,"  page  88. 
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thickness;  that  after  the  Carboniferous  Era  occurred  the  great 
Appalachian  uplift  (the  fault  along  that  line  seldom  being  estimated 
at  less  than  twenty  thousand  feet,  of  which  at  least  three  miles  in 
depth  has  weathered  away),  we  must  inevitably  conclude  that  the 
Silurian  Seas,  in  which  these  rocks  were  deposited,  existed  at  a 
time  so  remote  that  the  years  that  have-passed  would  be  expressed 
by  a  number  to  us  utterly  incomprehensible — we  rather  agree  with 
Hutton  that  "There  are  no  traces  of  a  beginning,  no  prospect  of 
an  end." 

After  this  limestone  plateau  had  withstood  the  weathering  action 
of  the  countless  ages  required  for  the  formation  of  the  Devonian 
rocks,  and  had  contributed  of  its  substance  for  that  purpose  ; 
after  it  had  sent  its  timber  rafts  both  East  and  West  to  aid  in 
forming  the  great  coal  deposits  of  America  (and  after  the  coal  had 
been  covered  by  the  Lias,  the  Oolitic,  the  Cretaceous  and  the 
Tertiary  formations),  came  that  pecuUar  period  commonly  known 
as  "the  Glacial  Epoch,"  when  this  area  received  its  first  addition 
from  the  surrounding  country  since  the  time  it  first  emerged  from 
the  Silurian  Seas.  The  hills  and  vales  that  we  now  see  came 
forth  in  substantially  their  present  form  from  the  fearful  ordeal  of 
that  indefinable  and  debatable  epoch. 

Although  among  the  most  recent  of  geological  formations,  and 
exposed  to  the  direct  examination  of  all  who  care  to  study  its  pecu- 
liarities, and  although  it  is  of  the  greatest  utility  to  man,  yet  the 
study  of  "The  Drift"  has  given  rise  to  greater  diversity  of  opinions 
among  geological  students  than  any  or  all  other  formations  com- 
bined. From  the  weird,  fascinating  theory  of  Ignatius  Donnelly, 
who  advances  the  idea  that  our  planet  collided  with  a  comet  and 
was  covered  with  dust  from  its  tail,  to  the  skeptical  assertion  of  a 
Miller,  who  claims  that  no  such  epoch  ever  occurred,  we  have  sur- 
mises and  theories  sufficient  to  cover  all  intermediate  ground. 

Whatever  may  have  been  the  condition  or  climate  of  this  planet 
during  this  epoch,  or  whether  or  not  there  occurred  an  interglacial 
epoch  of  ten  thousand  five  hundred  years  as  evidenced  by  the 
precession  of  the  equinoxes,  yet  this  we  know  :  the  sedimentary 
rocks  of  the  northern  portion  of  the  United  States  are  quite  gen- 
erally covered  with  a  clay  containing  angular  fragments  and  boul- 
ders of  erratic  rocks.  We  call  this  substance  the  Boulder  Clay,  or 
"  Drift.'  We  find  plateaus  or  plains  grooved  by  valleys  of  erosion 
that  are  in  no  way  proportioned  to  the  streams  that  now  occupy 
them.       We  further  find  these  valleys  flanked  by,  or  containing,. 
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terraces  or  banks  of  sand  and  gravel,  evidently  of  riparian  origin, 
and  that  these  deposits  were  made  when  water  was  very  abundant. 
We  know  the  boulder  clay  and  valley  drift  as  the  great  water- 
bearing material  of  the  country.  But  we  find  little  of  the  clay 
drift,  except  in  the  form  of  river  silt  below  the  level  of  the  gravel 
terraces. 

Sections  of  the  alluvial  deposits  in  the  valleys  of  this  vicinity 
show  two  features  worthy  of  careful  study,  as  they  appear  with  per- 
sistent uniformity  in  all  the  deeper  valleys  upon  one  or  both  sides 
of  the  stream.  First,  bed-rock  lies  from  thirty  to  fifty  feet  lower 
than  the  present  channel  of  the  water-course,  showing  that  the 
valleys  have  silted  up  to  that  extent.  Second,  a  well-defined  soil, 
with  driftwood  and  frequently  standing  stumps  of  trees,  at  near 
the  level — generally  five  to  ten  feet  above — of  low  water  of  the 
principal  water-course.  This  ancient  soil  is  again  underlaid  by  the 
sand  bars  and  gravel  beaches  of  the  water-course  as  it  existed  before 
the  silting  up  of  the  valley. 

Let  us  now  turn  to  figure  3,  a  sketch  map  of  the  vicinity  of 
Cincinnati,  and  imagine  what  might  have  occurred  during  the 
Glacial  Epoch.  We  will  imagine  a  water-course  occupying  the 
valley,  but  not  necessarily  in  all  cases  the  present  channel  of 
the  Ohio  River,  with  its  bed  at  the  level  at  which  we  now  find 
bed-rock,  and  its  flood  plain,  or  river  bottoms,  at  the  level  of 
the  ancient  soil.  We  will  suppose  it  to  be  joined  by  a  tributary 
at  or  near  where  the  Little  Miami  now  joins  it;  this  tributary 
recieves  a  branch  rising  on  the  plateau  near  the  present  position  of 
Norwood;  the  high  land  then  extending  in  an  unbroken  line  from 
the  river  bluff  (Walnut  Hills)  to  Pleasant  Ridge  and  beyond,  but 
deeply  gashed  by  this  precipitous  stream  on  the  east,  and  a  like 
branch  on  the  west,  falling  near  Chester  Park  into  the  river  that, 
flowing  nearly  south  through  the  valley  now  occupied  by  Mill  Creek, 
joined  the  main  water-course  at  this  point.  The  great  ice  field 
approaches  from  the  North,  and,  by  its  increasing  thickness, 
attains  an  angle  that,  when  the  brief  summers  come  and  the 
surging  waters  of  the  southern  tributaries  of  the  Ohio  are  poured 
into  the  valley  and  melt  their  way  through  the  channel,  cutting 
away  the  toe  of  the  ice  field,  causes  it  to  move  steadily  down,  and 
adds  to  the  floods  that  are  hurrying  to  the  sea.  The  glacier  moves 
steadily  on,  pushing  the  current  against  the  Kentucky  hills,  which 
will  not  yield.  The  river  is  obstructed,  the  waters  rise  higher, 
the  channel  from   Price   Hill  to  the  adjacent   Kentucky  cliffe  is 
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sealed,  the  seathing  floods  are  poured  into  the  great  basin  at  the 
mouth  of  the  Little  Miami  and  find  their  way  across  the  narrow- 
neck  of  highland  that  connects  Walnut  Hills  with  the  plateau 
beyond.  As  the  ice  is  weakened  there  by  the  breaking  down  into 
the  valleys  on  either  side,  the  narrow  neck  of  highland  is  soon 
scooped  out  by  the  seathing  flood,  the  clay  silts  up  the  river 
valleys,  and  the  rocks,  broken  and  rounded  by  wearing  on  each 
other,  form  the  gravel  banks  of  our  highest  terraces.  But  the  Ice 
King  will  not  yield,  though  his  ranks  may  be  broken;  and,  rein- 
forced by  the  arctic  winters  of  that  period,  he  extends  his  con- 
quests from  the  pole  to  Alabama  and  marks  the  limits  of  his 
holdings  by  the  floods  that  groove  out  the  channel  of  the  Tennes- 
see. He  is  driven  back,  and  the  Cumberland  marks  his  outposts; 
again  he  recedes,  and  the  Kentucky  marks  his  intrenched  line.  In 
the  meantime  the  latent  heat  of  the  earth  has  been  sapping  the 
very  foundations  of  the  magnificent  structure  he  has  reared,  and 
every  valley  is  pouring  from  his  vitals  floods  to  the  seas.  His 
mountains  of  ice  are  toppling  over  the  hills  and  grinding  them  into 
the  valleys,  and  not  only  is  his  advance  driven  back,  but  there  is 
discord  and  commotion  in  the  very  heart  of  his  camp.  He  falls 
back  from  the  line  of  the  Kentucky.  He  piles  mountains  of  ice 
and  drift  in  the  Ohio,  sealing  it  from  clifl"  to  cliff,  and  in  like  man- 
ner closes  the  little  Miami.  But  the  waters  creep  from  under  his 
icy,  drift-ladened  towers.  The  seething  floods  of  the  Ohio  go  roar- 
ing against  the  ice  dam  in  the  Little  Miami,  break  across  the  broad, 
new  channel  at  Norwood;  are  joined  by  the  Licking,  that  is 
sweeping  against  what  was  the  current  of  the  Great  Miami,  scoop- 
ing away  the  hills  and  filling  the  ancient  gorge  to  make  room  for 
the  building  of  our  goodly  city,  and,  surging  against  the  flank  of 
the  foe,  pass  around  the  highland  by  the  Hamilton  route  and  are 
joined  by  such  hordes  of  .reinforcements — that  escape  from  under 
the  main  glacier— that  the  torrent  is  miles  in  width,  and  it  carries 
away  whole  townships  of  our  hmestone  plateau,  turning  the  rocks 
into  immense  gravel  beaches,  fairly  filling  the  sea  with  the  mud 
which  it  carries  down;  but  it  is  overloaded,  and  against  the 
immense  ice  dam  at  North  Bend  it  heaps  great  banks  of  slimy  silt. 
There  is  victory  in  the  genial  sunbeams,  glinting  across  the  lifeless 
glaciers;  and  even  the  Little  Miami  defies  the  Ice  King.  It  finds 
an  outlet  up  the  Turtle  Creek  tributary,  cuts  away  the  highland  to 
Middletown,  and  soon  holds  this  as  the  base  of  the  glacier.  Life, 
which  for  ages  has  been  driven  away,  or  held  in  bondage  by  the 
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Ice  King,  is  returning.  One  by  one  the  outposts  of  the  arctic 
tyrant  are  falling.  The  ancient  channel  of  the  Ohio  is  unlocked, 
but  when  the  enemy  retires,  it  is  found  ineflfectually  barricaded  at 
North  Bend  by  a  monument  of  mud,  whice  holds  the  Great  Miami 
away  on  a  devious  course  for  ten  miles,  and,  after  untold  centuries 
have  worn  it  away  with  their  storms  and  floods,  is  still  more  than 
five  miles  long  by  two  hundred  feet  high.  Even  in  death,  the  Ice 
King  is  terrible.  What  can  not  be  frozen  may  be  drowned.  As 
his  icy  fingers  released  their  grasp,  and  the  "rivers  flow  unvexed 
to  the  sea,"  their  channels  are  filled  with  "modified  drift,"  and 
high-water-mark  is  from  hill  to  hill.  The  proud  Miami  is  forever 
turned — its  ancient  channel  only  serving  as  a  vent  for  the  "spring 
freshets,"  which  are  soon  lowered,  so  that  the  sole  tenants  of  the 
magnificent  valley  are,  for  surface  drainage,  our  insignificant  Mill 
Creek,  and,  under  it,  upon  the  original  rock  bottom,  passmg 
through  the  "modified  drift,"  the  trickling  underground  current  of 
the  ancient  stream.  There  is  clear,  cold  water,  free  from  surface 
contamination,  when  found  beneath  the  ancient  flood-plain;  but  it 
may  not  suit  our  fastidious  tastes,  as  it  will  bring  magnesia  from  the 
Dayton  stone  and  lime  from  many  hills. 

But  where  can  we  find  the  pure  water  of  the  ancient  Ohio,  fil- 
tered through  the  sandy  pebbles  that  lined  its  shores,  before  the 
reign  of  the  Ice  King?  Evidently,  wherever  such  gravel  bars 
are  found  beneath  the  original  flood  plain.  We  know  this  stream 
flows  beneath  the  village  of  l^ayton,  Kentucky,  because,  in  rather 
an  unsatisfactory  manner,  it  has  been  found  there.  Can  it  be  found 
in  the  great  cove  above  the  city?  Every  probability  says  it  i^ 
there.  Not,  however,  adjacent  to  the  foot-hills,  nor  in  the  Miami 
terraces,  nor  even  in  the  ancient  channel,  which  was  hard  against 
the  Ohio  clifls,  and  is  now  filled  with  muddy  sill;  but  far  out  in  the 
bottoms,  where  the  southern  shore  of  the  ancient  water-course 
piled  ihe  sandy  pebbles  from  the  Kanawha,  as  it  collided  with  the 
current  of  the  Little  Miami  and  swung  pbst  the  beetling  cliffs  of 
the  Ohio  shore,  now  crowned  with  the  residences  that  beautify 
East  Walnut  Hills. 
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No.    I. 

By  Dr.  James  A.  Henshall. 
Read  at  the  Society's  Scientific  Meeting,  July  3,  1888. 

The  present  paper  is  the  first  of  a  series  intended  to  place  on 
record  the  fishes  of  Hamilton  County,  Ohio,  and  eventually  those 
of  the  entire  State,  so  far  as  possible. 

During  the  latter  part  of  April,  and  in  the  month  of  May,  1888, 
Prof.  Charles  H.  Gilbert  and  the  writer,  ^assisted  on  several  occasions 
by  Mr.  Clough  Anderson,  explored  the  Little  Miami  River  and  its 
tributaries  at  several  points  between  Loveland  and  its  mouth;  Mill 
Creek  and  tributaries  between  Lockland  and  Elm  wood;  and  Ross 
Lake. 

The  writer  also  examined  the  catches  of  market  fishermen  along 
the  Ohio  River,  between  the  mouth  of  the  Little  Miami  River  and 
Fulton,  and  at  the  latter  place  had  a  fyke-net  set  regularly  by  Mr. 
C.  M.  Weeks. 

This  paper  records  the  results  of  these  explorations.  Most  of 
the  specimens  were  taken  with  a  short,  fine-meshed  Baird  seine, 
and  a  complete  series  of  them,  with  the  exception  of  those  of  very 
large  size,  is  now  in  the  Museum  of  the  Society,  and  duplicate 
•  sets  have  been  retained  for  the  Cincinnati  University  and  the 
United  States  National  Museum. 

All  of  the  species  named  in  this  catalogue  have  been  examined 
and  identified  either  by  Prof.^  Gilbert  or  myself. 

Where  there  have  been  recent  changes  in  the  nomenclature  of 
species  I  have  added  the  best-known  synonyms. 

As  will  be  seen,  this  paper  records  seventy  species,  distributed 
among  fourteen  families. 

Family  I. — Polyodontid^. 

1.  PoLYODON  SPATHULA  Waibaum.  Spoon-bill  Cat.  {Folyodon 
folium  Kirtland.)     Common  in  the  Ohio  River. 

Family  11. — Acipenserid^:. 

2.  AciPENSER  RUBicuNDUS  LcSueur.  Sturgeon.  Abundant 
in  Ohio  River. 
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3.  SCAPHIRHYNCHOPS     PLATYRHYNCHUS     RafinCSqUC.  Shovcl- 

nose  Sturgeon.      Common  in  the  Ohio. 

Family  III. — SiluriD/K. 

4.  NoTURUS  FLAVus  Rafincsque.  Yellow  Stone  Cat.  Abundant 
in  Little  Miami  River,  Mill  Creek  and  nearly  all  streams. 

5.  Amiurus  melas  Rafinesque.  Bull-head.  Very  common  in 
Ohio  and  Little  Miami  Rivers  and  Mill  Creek. 

6.  Amiurus  nigricans  LeSueur.  Ohio  River  Catfish.  Com- 
mon in  Ohio  River.  Grows  to  a  very  large  size.  I  saw  one 
weighing  sixty  pounds. 

7.  Ictalurus  PUNCTATUS  Rafinesque.  Channel  Cat.  Abundant 
in  Ohio  and  Little  Miami  Rivers. 

8.  Ictalurus  furcatus  Cuvier  and  Valenciennes.  Forked- 
tailed  Cat.     Common  in  Ohio  River. 

Family  IV. — Catostomid/*:. 

9.  IcTiOBUS  cyprinella  Cuvier  and  Valenciennes.  Red- 
mouthed  Buffalo.     Very  common  in  Ohio  River. 

10.  IcTiOBUS  BUB  ALUS  Rafinesque.  Small-mouthed  Buffalo. 
Abundant  in  Ohio  River. 

11.  IcTioHus  CARPio  Rafinesquc.  Ohio  River  Carp.  Very 
abundant  in  Ohio  River. 

12.  IcTiOBUs  velifer  Rafincsque.  Quill-back,  (^uiie  common 
in  Ohio  River;  young  ones  common  in  Little  Miami  River  and 
tributaries. 

13.  Icrioi'.us  Dii  KORMis  Cope.  Hump-backed  Carp.  Abundant 
in  Ohio  River;  young  common  in  Little  Miami  River. 

14.  Cycleptus  elongatus  LeSueur.  Btack-horse  Sucker. 
Not  uncommon  in  Ohio  River. 

15.  Catostomus  teres  Mitchill.  Common  White  Sucker. 
Everywhere  abundant. 

16.  Hypentelium  nigricans  LeSueur.  Stone  Rnllr-r  r<)ni- 
mon  in  all  swift  streams. 

17.  Erimyzon  sucetta  ohlongus  Mitchill.  Chub  Sucker. 
Common  in  Little  Miami  and  Ohio  Rivers. 

18.  Minytrema  melanops  Rafinesque.  Spotted  Sucker.  Not 
uncommon  in  Little  Miami  River  and  tributaries. 

19.  MoxosTOMA  macrolepidotum  LeSueur.  Red  Horse. 
Abundant  in  all  streams  explored. 

20.  MoxosTOMA  CRASSiLAHRK  Cope.  MuUct.  Common  in 
Ohio  River. 
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21.  MoxosTOMA  ANisuRUM  Rafincsquc.  Long-tailed  Red 
Horse.     Not  uncommon  in  Ohio  River. 

22.  Placopharynx  CARiNATUS  Cope.  Big-jawed  Sucker.  Not 
rare  in  Ohio  River. 

Family  V. — Cyprinid/e. 

27^.  Campostoma  anomalum  Rafinesque.  Steel-back  Minnow. 
Abundant  in  every  stream  explored. 

24.  PiMEPHALES  PROMELAS  Rafincsque.  Black-head  Minnow. 
Very  abundant  everywhere. 

25.  PiMEPHALES  NOTATUS  Rafinesque.  Blunt-nosed  Minnow. 
The  most  abundant  minnow  in  streams  explored. 

26.  Cliola  viGiLAX  Baird  and  Girard.  Bull-head  Minnow. 
Common  in  O'Bannon  Creek. 

27.  NoTROPis  DELiciosus  Girard.  Delicate  minnow.  {Hudsonius 
stramineus  Cope.)  Abundant  in  Little  Miami  River  and  Clough 
Creek. 

28.  NoTROPis  WHippLEi  Girard.  Silver-fin  Minnow.  {Hudsonius 
analostanus  Girard.)     Common  in  all  streams  explored. 

29.  NoTROPiSMEGALOPS  Rafinesque.  Common  Shiner.  {Luxilus 
cornutus  Mitchill.)     Abundant  everywhere. 

30.  NoTROPis  jEjUNUS  Forbcs.  Shmer.  Common  in  Little 
Miami  River  and  Bloody  Run. 

31.  NoTROPis  ARDENS  Cope.  Red-fin  Minnow.  {Lyt/uiirus 
diplcemius  Rafinesque.)     Abundant  in  all  streams  examined. 

32.  NoTROPis  ATHERiNOiDES  Rafincsquc.  Rosy  Minnow. 
{Minnilus  dinemus  Rafinesque.)     Common  in  Clough  Creek. 

33.  NoTROPis  RUBRiFRONS  Copc.  Rosy-faced  Minnow.  Quite 
common  in  east  fork  of  Mill  Creek. 

34.  NoTROPis  ARGE  Cope.     Common  in  east  fork  of  Mill  Creek. 

35.  Ericymba  buccata  Cope.  Silver-jawed  Minnow.  Abun- 
dant in  Litde  Miami  River  and  tributaries. 

36.  Rhinichthys  atronasus  Mitchill.  Black-nosed  Dace. 
Common  in  all  the  streams. 

37.  Hybopsis  kentuckiensis  Rafinesque.  Horned  Dace. 
{Ceratichthys  bii^^uttatus  Kirtland.)    Common  in  Little  Miami  River. 

38.  Hybopsis  storerianus  Kirtland.  Horny-head  Chub. 
{Ceratichthys  lucens  Jordan.)  Common  in  Little  Miami  River  and 
Clough  Creek. 

39.  Hybopsis  amblops  Rafinesque.  Big-eyed  Chub.  Common 
in  Little  Miami  River. 
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40.  Hybopsis   dissimilis   Kirtland.      Spotted   Chub.       Rather 
common  in  Little  Miami  River  and  O'Bannon  Creek. 

41.  Semotilus    atromaculatus    Mitchill.     .Common    Chub. 
{Semotilus  corporalis  Mitchill.)     Abundant  in  all  streams. 

42.  NoTEMiGONUs   CHRYSOLEucus    Mitchill.      Goldcn    Shiner. 
Common  in  Bloody  Run  and  Clear  Creek. 

43.  Carassius  auratus  Linnaeus.     Goldfish.     Not  rare  in  the 
canal  basin  near  Elmwood;  escaped  from  private  ponds. 

Family  VL — HYODONTiD/i-:. 

44.  Hygdon  alosoides  Rafinesque.      Black-toothed  Herring. 
One  specimen  taken  by  a  fisherman's  net  in  the  Ohio  River. 

45.  Hyodon  tergisus  LeSueur.     Toothed  Herring.     Common 
in  Ohio  River. 

Family  VIL — CLUPEiDiE. 

46.  Clupea  chrysochloris  Rafinesque.    Skip-jack.    Abundant 
in  Ohio  River. 

Family  VI IL — Dorosomid.^-:. 

47.  DoROSOMA  cepedianum    LeSueur.     Hickory  Shad.     Very 
common  in  Ohio  River. 

Family  IX. — Percopsid^. 

48.  Percopsis  guttatus  Agassiz.     Trout  Perch.     Abnndant  in 
Little  Miami  River  below  the  dam  at  Loveland. 

Family  X. — CvPRiNODONTiDiE. 

49.  Zygonectes  notatus  Rafines(iu(         Top  Minnow.     Very 
abundant  in  Ross  Lake. 

Family  XI.— ATHERiNiDit. 

50.  Labioesthes  sicculus  Cope.     Silversides.     One  specimen 
from  Bloody  Run.     Common  in  Ross  Lake. 

Family  XII.— CENTRARCHIDi€. 

51.  Po.Moxis  spAROiDES  Lact'p6de.     Calico  Bass.     Common  in 
Ross  Lake,  near  Elmwood. 

52.  Lepomis  cyanellus  Rafinesque.     Green  Sunfish.     .Abun- 
dant in  Ross  La^ke  and  Little  Miami  River. 

53.  Lepomis    megalotis    Rafinesque.       Long-eared    Sunfish. 
Abundant  in  Ross  Lake. 

54.  Lepomis  humilis  Girard.      Spotted  Sunfish.      Common  in 
Ross  Lake  and  Clough  Creek. 
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55.  Lepomis  pallidus  Mitchill.     Blue  Sunfish.     Abundant  in 
Little  Miami  River  and  Ross  Lake. 

56.  MiCROPTERUS  SALMOiDES  Lacep^dc.     Large-mouthed  Black 
Bass.     Common  in  Ross  Lake. 

57.  MiCROPTERUS  DOLOMiEU  Lacepede.      Small-mouthed  Black 
Bass.      Common  in  Little  Miami  River. 

Family  XIIL— Percid^. 

58.  Etheostoma  pellucidum  Baird.  Sand  Darter.  Common 
in  Little  Miami  River. 

59.  Etheostoma  nigrum  Rafinesque.  Johnny  Darter.  Com- 
mon in  Little  Miami  River. 

60.  Etheostoma  blennioides  Rafinesque.  Green  Darter 
Abundant  in  East  Mill  Creek  and  Little  Miami  River. 

61.  Etheostoma  caprodf^s  Rafinesque.  Log  Perch.  Com- 
mon in  Little  Miami  River  and  Ross  Lake. 

62.  Etheostoma  phoxocephalum  Nelson.  Long-headed 
Darter.     Common  in  Little  Miami  River, 

63.  Etheostoma  aspro  Cope  and  Jordan.  Black-sided  Darter. 
Common  in  East  Mill  Creek. 

64.  Etheostoma  variatum  Kirtland.  Blind  Simon.  {Etheos- 
toma variatum,  Kirtland,  Zool.  Ohio,  1838,  168,  192,  and  Bost 
Jour.  Nat.  Hist.  III.,  1840,  274  {=  N'ano stoma  tessellatum,  Jordan. 
Not  Alvordius  variatum  Jordan  =  £.  peltatus  Stauffer).  Not  rare 
in  Little  Miami  River  near  Red  Bank. 

65.  Etheostoma  zonale  Cope.  Zoned  Darter.  Common  in 
East  Mill  Creek  and  Little  Miami  River. 

66.  Etheostoma  flabellare  Rafinesque.  Fan-tailed  Darter. 
Common  in  East  Mill  Creek. 

67.  Etheostoma  cceruleum  Storer  Rainbow  Darter.  Very 
common  in  East  Mill  Creek. 

68.  Stizostedion  vitreum  Mitchill.  Ohio  Salmon.  Pike 
Perch.  Abundant  in  Ohio  River,  and  especially  so  during  the 
long  drouth  of  the  autumn  of  1887. 

69.  Stizostedion  canadense  Smith.  Jack^Salmon.  Sanger. 
Common  in  Ohio  River. 

Family  XIV. — Scienid^. 

70.  Aplodinotus  grunniens  Rafinesque.  White  Perch  ; 
Sheepshead.     Abundant  in  Ohio  River. 
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ON  SOME   PECULIARITIES  OF   THE  OV  \    OF   FISHES. 
By  Dr.  James  A.  Henshall. 

Read  at  the  Society's  Scientific  Meeting,  July  3,  1888. 

Fishes  constitute  the  oldest  as  well  as  the  most  numerous  forms 
of  vertebrate  life,  which  might  naturally  be  inferred  when  we 
consider  that  nearly  three-fourths  of  the  surface  of  the  globe  is 
covered  with  water,  and  that  all  of  this  "world  of  waters,"  from 
the  vast  depths  of  the  boundless  sea  to  the  tumbling  rill  of  the 
mountain  side,  is  teeming  with  fish-life,  from  the  huge  vampire  or 
devil-fish,  measuring  twenty  feet  across  its  wing-like  pectorals,  to 
the  little  naked,  nest-building  stickle-back;  or  from  the  cruel, 
rapacious  scourge  of  the  ocean,  the  man-eating  shark,  to  the  diminu- 
tive, transparent  darter  of  the  spring  brook,  barely  an  inch  in  length. 

We  might  also  infer  from  this  great  difference  in  the  size,  form 
and  habits  of  fishes  the  fact  that  there  is  more  diversity  in  the  eggs 
of  fishes  than  in  any  of  the  oviparous  vertebrates. 

While  most  all  of  the  sharks  and  rays  are  viviparou.c,  all  of  the 
true  fishes,  witli  a  very  few  exceptions  (which  bring  forth  their 
young  alive),  are  oviparous;  and  it  is  my  intention  to  merely 
allude  to  some  of  the  peculiarities  of  the  ova  of  a  few  of  the  mul- 
titude of  piscine  species  inhabiting  the  waters  of  the  earth. 

Among  birds,  from  the  ostrich  of  the  old  world  to  the  humming- 
bird of  the  new,  we  find  a  close  similarity  in  the  form  and  con- 
struction of  their  eggs.  Likewise,  in  regard  to  the  ova  of  reptiles, 
we  observe  the  same  general  likeness — those  of  the  turtles  all 
resemble  each  other,  as  do  those  of  the  serpents.  The  ova  of 
batrachians  approach  m.>re  nearly  those  of  fishes  in  appearance, 
but  they  still  preserve  a  general  and  characteristic  similarity. 

The  ova  of  all  of  the  true  fishes  are  spherical  in  form,  though  in 
some  of  the  related  or  lower  forms,  they  are  oval  or  semi-elliptical. 
The  ova  of  some  species,  as  the  salmon,  brook  trout,  shad,  etc., 
are  separate  and  apparently  smooth  on  the  surface,  like  so  many 
pellets  of  shot,  while  those  of  other  species  are  provided  with 
minute  threads  or  filaments,  by  means  of  which  they  become 
attached  to  each  other  or  to  foreign  substances.  Some  adhere 
singly  to  weeds  or  other  objects,  some  float  singly,  some  sink  to 
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the  bottom  singly,  while  others  are  held  together  by  strips  and 
bands  or  masses  of  adhesive  or  glutinous  material,  by  which  they 
become  attached  to  plants,  sticks  or  pebbles,  or  float  on  or 
near  the  surface,  and  still  others  are  carried  about  by  the  male 
fish  in  various  places  or  receptacles  of  its  body  until  they  are 
hatched. 

Not  only  do  the  ova  of  fishes  differ  very  much  in  appearance, 
but  there  exists  a  great  diversity  in  their  size,  and  consequently  in 
the  number  of  eggs  produced  by  the  different  species — thus  in  a 
marine  catfish  the  ova  are  as  large  as  robin  eggs ;  in  the  salmon 
they  are  one-fourth  of  an  inch,  and  in  the  brook  trout  three-six- 
teenths of  an  inch  in  diameter ;  in  one  of  the  gars  they  are,  with 
their  envelope,  a  fourth  of  an  inch  in  diameter,  while  in  the  eel 
they  are  almost  microscopic. 

The  number  of  eggs  produced  by  a  female  fish  varies  according 
to  its  age  and  weight.  In  several  species  of  familiar  fishes  the 
number  of  their  eggs  have  been  ascertained  by  careful  and  accurate 
calculations  to  be  as  follows:  In  the  marine  catfish  (^G.  felis), 
from  ID  to  30  eggs;  brook  trout,  from  100  to  t,8oo;  salmon, 
5,000  to  15,000;  black  bass,  5,000  to  20,000;  lake  trout,  average, 
15,000;  sea  herring,  io,ooo  to  30,000;  shad,  25,000  to  100,000; 
white  fish,  20,000  to  70,000;  pike,  average,  100,000;  mackerel, 
300,000  to  500,000;  Spanish  mackerel,  300,000  to  1,500,000; 
halibut,  2,000,000;  striped  bass,  2,000,000;  carp,  average, 
500,000;  sturgeon,  as  many  as  7,000,000;  Cod,  9,000,000,  while 
in  the  eel  there  are  also  several  millions. 

It  has  not  been  many  years  since  all  fishes  were  supposed  to 
deposit  their  spawn  upon  the  shoals  of  the  sea-shores  or  upon  the 
beds  of  shallow  inland  streams,  where  the  ova  rested  until  hatched; 
but  we  now  know  that  many  marine  species  deposit  their  eggs  at 
the  surface  of  the  ocean,  where  they  float  until  incubation  is 
complete. 

In  1864,  Prof.  G.  O.  Sars,  of  Norway,  first  discovered  that  the 
eggs  of  the  cod  floated  at  the  surface.  Since  then  the  investigations 
of  Prof.  Alexander  Agassiz  and  Mr.  John  A.  Ryder  have  added 
largely  to  our  knowledge  of  floating  eggs.  Mr.  Ryder  character- 
izes several  types  of  buoyant  ova  :  i.  Those  in  which  the  specific 
gravity  of  the  yolk  is  diminished,  as  in  the  egg  of  the  cod ; 
2.  Those  in  which  large  oil-drops,  in  an  eccentric  position,  aid  in 
causing  the  eggs  to  float;  3.  Those  in  which  a  very  large  oil- 
drop  causes  the  ovum  to  float  even  in  fresh  water.      The  other 
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conditions  are  :  i.  That  the  egg  be  free  and  not  adhesive,  with  a 
thin  membrane,  and,  2,  That  it  be  immersed  in  water  having  a 
greater  density  than  1.014. 

Among  the  fishes  which  produce  floating  ova  may  be  mentioned 
the  cod,  mackerel,  Spanish  mackerel,  bonito,  cusk,  haddock,  many 
of  the  flounders,  etc.  A  very  curious  and  interesting  contrivance 
for  causing  ova  to  float  on  the  surface,  which  otherwise  would  sink 
to  the  bottom,  is  that  resorted  to  by  the  beautiful  paradise  fish,  of 
China.  The  male  fish  constructs  a  floating  raft  by  expelling  from 
his  mouth  bubbles  of  air  coated  with  a  fatty  'secretion,  which,. 
collecting  on  the  surface,  cling  together,  until  a  raft  of  viscid  scum, 
several  inches  in  extent,  is  formed.  After  the  eggs  of  the  female 
are  deposited  and  fertilized  on  the  bottom,  in  the  usual  manner,  the 
male  collects  them  in  his  mouth  and  ejects  them  into  this  frothy 
receptacle,  which  he  keeps  in  constant  repair,  and  preserves  its 
bouyancy  by  additional  fatty  bubbles,  until  the  young  fry  are 
hatched  out,  which  occurs  in  about  two  days.  Another  method 
for  floating  the  ova  is  that  of  the  Lophius^  or  goosefish — the  eggs, 
numbering  about  50,000,  are  inclosed  in  a  ribbon-shaped,  gela- 
tinous mass  about  a  foot  wide  and  forty  feet  in  lengtli.  which  floats 
near  the  surface. 

Among  the  fishes  which  produce  adhesive  eggs  are  the  little 
black-head  mmnow  (F.  promelas')  and  the  goldfish.  The  male 
black-head  deposits  the  fecundated  eggs  singly  upon  the  under  side 
of  leaves  of  water  plants  and  watches  them  unceasingly  until 
hatched.  The  ova  of  the  goldfish  are  deposited  singly  upon  the 
weeds  and  mosses  in  a  similar  manner. 

The  eggs  of  the  yellow  perch  are  held  together  in  narrow  strips 
or  ribbons  of  a  glutinous  character.  Adhesive  eggs  of  other 
species,  as  the  black  bass,  sunfishes,  catfishes,  etc.,  are  de{x>sited 
in  masses  in  shallow  nests  or  depressions  on  the  bottom ;  and  still 
others  deposit  their  spawn  in  variously-shaped  adhesive  masses 
upon  algae,  roots  and  submerged  objects. 

The  eggs  of  the  myxine,  or  hag,  are  oval  in  shape,  enveloped  in 
horny  cases  and  provided  at  each  end  with  short  filaments  termin- 
ating in  triple  hooks,  by  which  they  attach  themselves  to  each  other 
and  probably  to  foreign  objects. 

Perhaps  the  most  curious  and  bizarre  of  all  fish  ova  are  those  of 
the  oviparous  sharks  and  rays,  which  are  (quadrangular  homy 
capsules  or  cases,  two  or  three  inches  in  length,  with  long  filaments 
at   the  corners,   which  coil  about  sea  weeds  and  other  objects. 
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These  horny  cases,  in  the  Port  Jackson  sharks  of  the  Pacific,  are 
twisted  into  a  spiral  form. 

In  some  of  the  flying  fishes  the  eggs  are  entirely  covered  with 
delicate  filaments  which  entwine  with  each  other,  and  they  are 
thus  held  together  in  considerable  masses;  and  in  a  similar  manner 
the  eggs  of  the  gudgeon  {Menidia  notata),  of  the  Chesapeake  Bay, 
are  held  together,  there  being  four  long  and  slender  threads 
attached  to  one  side  of  each  egg. 

You  are  all  familiar  with  the  polygamous,  four-spined  stickle- 
back, the  male  of  which  species  builds  a  cunning,  basket-like  nest 
between  the  upright  stems  of  water  plants,  in  which  he  induces  his 
several  wives  to  deposit  their  eggs,  and  which  he  watches  and  cares 
for  until  hatched.  Some  of  the  fishes  of  the  gulf  stream — notably, 
the  Antennarius — build  a  kind  of  nest  among  the  floating  seaweed; 
also  the  snakehead  fish  {Ophiocephalus) ,  of  India,  and  a  small  cat- 
fish (^Callichthys),  of  South  America,  construct  nests  of  bits  of 
waterweeds,  in  which  the  ova  is  deposited  and  carefully  tended 
by  the  male. 

Among  the  fishes  which  carry  the  ova  in  various  portions  of 
the  body  until  hatched  may  be  mentioned  the  marine  catfish 
{Gaieichthys  felts)  of  our  Southern  coasts.  The  female  deposits, 
in  a  slight  depression  in  the  sand,  ten  or  twenty  yellowish-white 
eggs  as  large  as  Malaga  grapes,  which  are  fecundated  by  the  male 
and  then  taken  into  his  mouth  and  placed  between  the  leaves  of 
his  gills,  where  he  retains  them  until  the  young  are  hatched  and 
able  to  take  care  of  themselves.  At  this  time  his  pharynx  is 
enormously  distended  and  presents  a  very  curious  and  comical 
appearance. 

Agassiz,  during  his  journey  up  the  Amazon,  discovered  a  species 
that  incubated  its  eggs  in  the  mouth,  and  Dr.  Lortet  gives  some 
very  interesting  observations  on  the  similar  propagation  of  a  species. 
(^Tilapia  sitnonis),  belonging  to  Lake  Tiberius,  in  Palestine.  The 
female  deposits  about  two  hundred  eggs  in  a  shallow  excavation, 
whirh  are  first  fecundated  by  the  male  and  then  taken,  one  after 
another,  into  his  mouth,  where  they  are  retained  in  the  buccal 
cavity,  distending  the  cheeks  in  an  extraordinary  manner.  The 
eggs  hatch  in  several  days,  and  the  young  fishes  are  pressed  one 
against  the  other  like  the  grains  of  a  ripe  pomegranate.  The 
mouth  of  the  father  becomes  so  distended  that  his  jaws  can  not 
meet,  and  he  presents  a  very  strange  appearance.  Some  of  the 
young  continue  to  live  and  develop  among  the  folds  of  the  gills; 
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others  have  their  heads  turned  toward  the  mouth  of  the  parent 
and  do  not  quit  the  sheltering  cavity  till  they  are  about  four  inches 
long. 

Prof.  Jeffries  Wyman,  of  Boston,  describes  a  singular  contrivance 
of  a  species  of  armored  catfish  {Aspredo)  of  South  America.  The 
male  fish  is  provided,  during  the  breeding  season,  with  a  numerous 
series  of  little  stalks  on  the  under  surface  of  the  abdomen,  upon 
which  the  eggs  are  received  and  carried  until  hatched. 

In  the  well-known  Hippocampus,  or  sea-horse,  a  pouch  is  devel- 
oped in  the  male,  under  the  tail,  in  which  the  ova  are  placed  and 
finally  hatched,  the  young  escaping  through  a  small  opening  in  the 
anterior  part  of  the  pouch.  In  the  pipefish  (Siphostoma)  a  similar 
pouch  is  developed  in  the  male  for  the  same  purpose,  but  is  formed 
by  a  fold  of  skin  from  each  side  of  the  trunk  and  tail,  the  free  margins 
being  united  in  the  median  line.  In  another  allied  fish  {Soienos- 
toma)  the  inner  borders  of  the  ventral  fins  unite  with  the  skin  of 
the  body  and  form  a  large  pouch  for  the  reception  of  the  eggs, 
where  they  are  retained  by  numerous  filaments  arranged  along  the 
ventral  rays. 

In  another  queer  species  called  the  lumpsucker  {Cychpterus 
lumpus),  the  male  digs  a  pit  between  the  stones  of  the  bottom  of 
shallow  portions  of  the  sea,  in  which  the  female  deposits  several 
hundred  thousands  of  eggs,  which  are  tenderly  watched  over  by  the 
male  until  they  are  hatched,  when  the  young  attach  themselves 
by  their  suckers  to  the  body  of  the  male,  who  carries  them  about 
with  him  until  they  are  able  to  care  for  themselves. 

It  is  worthy  of  notice  that,  in  every  instance  mentioned  of  the 
ova  being  guarded  and  cared  for,  or  transported  in  various 
receptacles  on  the  body  of  the  parent,  it  is  the  male  fish  that 
performs  these  various  duties.  The  part  of  the  female  in  the  repro- 
duction of  its  species  seems  to  end  with  the  deposition  of  the  ova. 
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THE    MYCOLOGIC    FLORA    OF   THE    MIAMI    VALLEY, 

OHIO. 

By  a.  p.  Morgan. 

(Continued  from  Vol.  X.,  p.  202.) 
Class  I. — Hymenomycetes.     (Concluded.) 

(Read  by  Title  August  7,  1888.) 

Order  V. — Clavariei. 

Hymenium  not  discrete  from  the  hymenophore,  amphigenous 
Fungi   somewhat   fleshy,   vertical,    simple   or  branched;    never 

coriaceous  or  incrusting  like  those  Thelephorae  which  are  similar 

in  form. 

As  other  fleshy  fungi,  very  limited  in  number  in  this  region. 

TABLE  OF  GENERA  OF  CLAVARIEI. 

1.  Clavaria.     Fungi  fleshy,  simple  or  branched. 

2.  Calocera.     Fungi  cartilaginous-gelatinous,  horny  when  dry. 

3.  Typhula.     Minute  fungi,  subclavate,  with  a  filiform  stipe. 

Genus  I. — Clavaria,  Linn. 

Fungi  fleshy,  branched  or  simple,  subterete  and  without  a  dis- 
tinct stipe.      Hymenium  contiguous,  dry,  homogeneous. 

^^  Branched. 

A.  Spores  white. 

a.  Terrestrial,  1-7. 

b.  Lignatile,  8,  9. 

B.  Spores  ochraceous. 

c.  Terrestrial,  10-13. 

d.  Lignatile,  14,  15- 
.    ^%  Simple. 

e.  Caespitose,  16-18. 
/.  Distinct,  19,  20. 

I.  Ramaria.      Branched,  the  branches  tapering  upward. 
A.  Spores  white  or  pallid. 

a.  Growing  on  the  ground. 
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1.  ('.  FLAVA,  Schaeff.  Fragile.  Trunk  thick,  fleshy,  white, 
very  much  branched;  the  branches  terete,  even,  fastigiate,  obtuse, 
yellow. 

On  the  ground  in  woods ;  rare.  Three  to  4  inches  high,  with  the 
trunk  an  inch  in  thickness.     Spores  pale  or  with  a  yellowish  tint. 

2.  C.  BOTRYTES,  Pcrs.  Fragile.  Trunk  very  thick,  unequal, 
very  much  branched;  the  branches  turgid,  unequal,  somewhat 
wrinkled,  the  apices  red.  • 

In  beech  woods ;  rare.  Three  inches  or  more  in  height,  the 
trunk  1-2  inches  in  thickness.  Color  variable  white,  yellow  and 
flesh-color. 

3.  C.  MUSCOiDES,  Linn.  A  little  tough,  somewhat  delicate, 
yellow,  two  or  three  times  forked;  the  stipe  slender;  the  branch- 
lets  crescent-shaped,  acute. 

In  grassy  woods ;  rare.  One  and  one-half  to  2  inches  in  height, 
the  slender  stems  scarcely  an  eighth  of  an  inch  in  thickness.  A 
very  pretty  and  delicate  species. 

4.  C.  CRiSTATA;  Pers.  Tough,  even,  stuffed,  white,  the 
branches  dilated  upward,  acutely  incised,  crested. 

In  woods  growing  on  the  ground  among  the  old  leaves;  not 
uncommon.  One  to  2  inches  in  height.  This  is  said  to  be  an 
exceedingly  variable  species  ;  our  plant  has  the  trunk  white  and 
the  branches  cinereous,  but  it  is  plainly  this  species. 

5.  C.  RUGOSA,  Bull.  Tough,  simple  or  sparingly  branched, 
thickened  upward,  wrinkled,  white;  the  branches  deformed,  obtuse* 

In  damp  places  in  woods;  rare.  One  to  2  inches  in  height; 
very  variable  in  shape,  sometimes  simple  and  clavate,  sometimes 
divided  into  2-4  variously  unequal  branches.  C.  fuli^nea,  Pers. 
is  a  sooty  variety  of  this  species. 

0.  C.  KuNZEi,  Fr.  Somewhat  fragile,  cjespitose  from  a  slender 
base,  very  much  branched,  pure  white;  the  branches  elongated, 
crowded,  repeatedly  forked,  fastigiate,  even,  equal,  compressed  at 
the  axils. 

On  the  ground  in  woods;  common.  One  and  one-half  to  2 
inches  in  height.  A  beautiful  species,  growing  in  clusters,  shining 
white. 

7.  C.  suBTiLis,  Pers.  Scattered,  delicate,  rather  tough,  whitish  ; 
the  base  glabrous,  of  equal  thickness  throughout;  the  branches 
few,  forked,  somewhat  fastigiate. 

On  the  ground  in  woods;  rare.  One  and  one-half  to  2  inches 
in  height.     Simple  or  with  a  few  branches 
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b.  Growing  on  trunks. 

8.  C.  PYXiDATA,  Pers.  Pallid  then  alutaceous  and  subrufescent. 
Trunk  slender,  glabrous,  branched;  the  branches  and  branchlets 
all  cup-shaped  at  the  apex ;  the  cupules  proliferous-radiate  at  the 
margin. 

On  rotten  wood;  rare.  Sometinnes  in  clusters  of  considerable 
extent,  3-5  inches  in  breadth  and  height;  the  branchlets  obconic, 
even ;  the  cupules  repeatedly  verticiilate-proliferous,  the  terminal 
■ones  dentate. 

9.  C.  CORONATA,  Schw.  Pale  yellow  then  fawn  color,  divided 
immediately  from  the  base  and  very  much  branched;  the  branches 
divergent  and  compressed  or  angulate,  the  final  branchlets  truncate- 
obtuse  at  the  apex  and  there  encircled  with  a  crown  of  minute 
processes.     See  Plate  II,  Fig.  i. 

On  rotten  wood;  common.  Repeatedly  dichotomously  or 
verticillately  branched  and  forming  clusters  sometimes  several 
inches  in  height  and  extent.  Resembling  in  form  the  preceding, 
but  a  distinct  species. 

B.   Spores  ochraceous  or  cinnamon, 
c.  Growing  on  the  ground. 

10.  C.  AUREA,  Schaeff.  Trunk  thick,  elastic,  pallid,  divided 
into  stout,  straight  branches,  which  are  dichotomously  very  much 
branched;  the  branchlets  terete,  obtuse,  subdentate,  yellow. 

On  the  ground  in  woods;  rare.  Three  to  4  inches  high  with 
the  trunk  an  inch  in  thickness.  Resembling  C.  flava  but  very  dis- 
tinct from  it  by  reason  of  the  differently  colored  spores. 

11.  C.  FORMOSA,  Pers.  Trunk  thick,  elastic,  whitish;  the 
branches  very  much  branched,  elongated,  orange  rose-color;  the 
branchlets  obtuse,  yellowish. 

On  the  ground  in  woods;  rare.  Three  inches  or  more  in  height, 
the  trunk  an  inch  in  thickness. 

12.  C.  INCURVATA,  Morg.  n.  sp.  Fragile.  Trunk  thick,  fleshy, 
white;  branches  ochraceous,  dichotomously  very  much  branched; 
the  branchlets  spreading,  somewhat  flexuous,  rugulose,  the  apices 
dentate.     See  Plate  II.,  Fig.  2. 

On  the  ground  in  woods;  rare.  Trunk  white,  an  inch  and  a 
half  in  height  and  i  inch  thick  ;  branches  and  branchlets  ochra- 
ceous, 2-3  inches  longer,  with  an  extent  of  3  or  4  inches.  The 
peculiar  feature  is  the  spreading  branches  curving  outward  and 
upward. 
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13.  C.  ABiETiNA,  Pers.  Very  much  branched,  ochraccous. 
Trunk  white-tomenlose,  rather  thick;  branches  crowded,  when 
dry  longitudinally  wrinkled ;  the  branchlets  straight,  acute. 

On  the  ground  in  woods;  not  rare.  Two  to  3  inches  in  height, 
the  trunk  short,  less  than  half  an  inch  in  thickness.  The  branches 
are  erect  and  very  close  together. 

d.      Growing  on  trunks. 

14.  C.  STRicTA,  Pers.  Very  much  branched,  pale  yellowish, 
brownish  when  rubbed,  the  trunk  rather  thick;  branches  and 
branchlets  straight,  even,  crowded  and  oppressed,  acute. 

On  old  trunks;  common.  Two  to  3  inches  in  height.  Fibrillose- 
rooting  at  the  base;  the  trunk  very  short;  the  branches  straight, 
erect,  pressed  close  together. 

15.  C.  CRisPULA;  Fr.  Very  much  branched,  alutaceous  then 
ochraceous,  the  trunk  slender;  branches  flexuous,  roultifid,  the 
branchlets  divaricate. 

On  old  trunks;  common.  One  to  2  inches  in  height.  Rooting 
at  the  base  by  long  white  fibrils;  the  trunk  very  short ;  the  branches 
repeatedly  forked  and  flexuous,  even  to  the  tips. 

II.  SvNCORYNE.     Simple,  ccespitose  at  the  base  or  fasciculate. 

16.  C.  FUSiFORMis,  Sow.  Coispitose-connatc,  rather  firm, 
yellow,  soon  hollow;  clubs  somewhat  fusiform,  simple  and  dentate, 
even,  tapering  to  the  base. 

On  the  ground  in  grassy  places;  rare.  Club  1-2  inches  long, 
1-2  lines  thick  above  and  tapering  downward  to  the  base.  Readily 
distinguished  by  its  yellow  color,  but  it  finally  becomes  brownish 
at  the  apex.. 

17.  C.  vERMicuLARis,  Scop.  Coespitosc,  fragile,  white;  clubs 
stuffed,  simple,  cylindric,  subulate. 

On  the  ground  in  grassy  places;  lare.  Clubs  i>4-3  inches  in 
height,  about  a  line  in  thickness,  cylindric.  Larger  than  the  fol- 
lowing species ;  often  flexuous  or  incurved. 

18.  C.  FRAG  I  LIS,  Holmsk.  Fasciculate,  very  fragile,  whiii- 
below,  tapering  downward ;  clubs  hollow,  a  little  obtuse,  variable. 

On  the  ground  in  woods;  rare.  Varying  much  in  size  and 
thickness;  sometimes  attaining  a  height  of  3  inches,  but  usually 
shorter,  very  slender  and  fragile.  Commonly  white,  but  some- 
times yellowish,  especially  at  the  apex,  but  nlwavs  while  next  the 
base. 
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III.  HoLOCORYNE.     Mostly  simple,  distinct  at  the  base. 

19.  C.  PiSTiLLARis,  Linn.  Simple,  large,  fleshy,  stuffed,  obo- 
vate-clavate,  obtuse,  yellow,  then  rufescent. 

On  the  ground  in  woods;  rare.  Very  large,  solitary  or  only  a 
few  together;  the  club  attaining  a  length  of  6  inches  or  more  and 
a  thickness  of  about  an  inch  at  the  summit,  the  color  rather  vari- 
able growing  darker  with  age. 

20.  C.  MUCIDA,  Pers.  Gregarious,  minute,  simple  or  sparingly 
ramose-incised,  even,  naked,  white,  becoming  yellowish,  glabrous, 
substipitate. 

On  old  damp  logs;  very  common  in  all  seasons.  Usually  grow- 
ing on  a  thin  greenish  stratum,  Chlorococcus,  very  small,  scarcely 
exceeding  half  an  inch  in  height. 

Genus  II. — Calocera,  Fr. 

Fungi  gelatinous-cartilaginous,  horny  when  dry,  vertical,  sub- 
cylindric,  simple  or  branched,  viscid,  without  a  distinct  stipe. 
Hymenium  amphigenous,  sporophores  two-forked ;  spores  oblong, 
curved. 

1.  C.  PALMATA,  Schum.  Branched,  tremellose-tough,  orange- 
yellow,  compressed,  dilated  upward,  divided;  the  branchlets 
subterete,  divaricate,  obtuse. 

On  oak  wood ;  .  rare.  About  half  an  inch  in  height,  with  a 
flattened  stem,  branched  and  forked  toward  the  summit. 

2.  C.  CORNEA,  Batsch.  Caespitose,  rooting,  even,  viscid,  yellow- 
orange  ;  clubs  short,  subulate,  connate  at  the  base. 

On  old  wood;  common.  About  one-quarter  of  an  inch  in 
height,  consisting  of  many  single  individuals  fused  together  at  the 
base;  rooting  in  the  cracks  of  the  wood  and  growing  «ut  of  them. 

3.  C.  STRicTA,  Fr.  Simple,  solitary,  elongated,  blunt  at  the 
base,  linear,  yellow  even  when  dry. 

On  old  wood ;  common.  One-half  to  i  inch  in  length ;  encircled 
at  the  base  by  a  white  delicate  tomentum.  It  differs  from  the  pre- 
ceding species  in  its  scattered  mode  of  growth  and  slender  habit ; 
two  or  three  individuals  occasionally  spring  from  the  same  spot, 
but  they  are  never  extensively  confluent.  This  is  evidently  the 
same  species  as  Clavaria  albipes^  Mont.,  described  in  the  Annates 
des  Sciences  Naturelles,  October,  1842,  p.  14.  It  was  collected  at 
Columbus,  Ohio,  by  Mr.  SuUivant  and  communicated  to  Montague 
through  Dr.  Asa  Gray.  It  appears  as  Calocera  albipes  in  Berkeley's 
Notices  N.  A.  Fungi  under  No.  303. 
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Genus  III.— Typhula,  Pers. 

Fungi  minute,  tender;  stipe  filiform,  either  heterogeneous  and 
distinct  from  the  hnear  club,  or  springing  from  a  sclerotioid  hyber- 
naculum.  Hymenium  waxy,  sporophores  forked,  ^\^'^f^^\..^  "Ion- 
gated.     Fungi  epiphytal. 

I.  T.  MiscicoLA,  Pers.  Simple,  filiform;  the  club  cylindric, 
obtuse,  white,  tapering  into  the  slender,  smooth  ^^nri.-  hvl»pr 
naculum  even,  pallid. 

Growing  on  mosses;  not  uncommon.  One-half  10  i  inch  in 
height.  Our  plant  is  smaller  than  the  one  described  by  Fries,  but 
it  is  referred  to  this  species  by  several  authorities.  It  was  also 
noted  by  Mr  Lea.  Further  than  this  the  minute  Clavariei  appear 
to  be  absent  from  the  Miami  Valley. 

Order  VI. — Tremellinei. 

The  whole  fungus  homogeneous,  gelatinous,  shrinking  when 
dry,  reviving  when  wet,  traversed  internally  by  branched  filaments 
which  terminate  at  the  surface  in  sporophores;  spores subreniform. 

TABLE  OF  GENERA  OF  TREMELLINEI. 
a.    Hymenium  ojter  the  whole  outer  surface. 

I.  Tremella.  Gelatinous-distended,  tremulous,  imniarginatc, 
not  papillate. 

2  ExiDiA.  Gelatinous-distended,  tremulous,  submarginate, 
papillose. 

3.  N^MATELiA.  Convex,  immarginate,  a  firm  nucleus  covered 
by  a  thick  gelatinous  stratum. 

4.  Dacry.mvces.  Gelatinous,  homogeneous,  conidia  moniliform- 
concatenate,  spores  septate. 

h.    Hymenium  on  one  side  only. 

5.  HiRNEOLA.    Cartilaginous  gelatinous,  the  hymenium  superior 

6.  GuEiMNiA.  Cartilaginous-gelatinous,  stipiialc,  the  hymenium 
unilateral. 

Genus  I. — Tremella,  Dill 

Fungi  distended  with  jelly,  tremulous,  immarginate.  not  papillate; 
sporophores  globose,  becoming  four-parted,  putting  out  from  each 
part  an  elongated  free  spicule  terminated  by  a  simple  spore. 
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I.  Mesenteriformes.  Cartilaginous-gelatinous,  foliaceous, 
naked. 

1.  T.  FOLiACEA,  Pers.  Caespitose,  even,  undulate,  cinnamon- 
flesh-color,  the  base  plicate. 

On  old  trunks;  common.  Clusters  1-2  inches  in  height  and 
sometimes  several  inches  in  extent.  The  lobes  very  thin,  undulate 
and  crisp  when  dry. 

2.  T.  LUTESCENS,  Pers.  Caespitose,  very  soft,  undulate-gyrose, 
yellowish;  the  lobes  entire,  naked. 

On  fallen  branches;  common.  Clusters  yi  to  i  inch  in  breadth, 
whitish,  then  pale  yellowish,  very  soft  and  watery,  leaving  little 
residue  when  dried. 

II.  Cerebrin^.  Compact,  then  pulpy,  subpruinose  with  the 
spores. 

3.  T.  MESENTERiCA,  Retz.  Simple,  ascending,  rather  tough, 
various  in  form,  plicate-undulate,  gyrose,  orange  color. 

On  oak  branches;  not  common.  Sometimes  an  inch  or  more 
in  extent,  but  it  varies  exceedingly  in  size  and  shape,  so  that  there 
is  no  constant  form;  it  may  easily  be  distinguished,  however,  by 
the  orange  color  and  the  surface  extremely  sulcate-plicate  and 
gyrose. 

4.  T.  INTUMESCENS,  Sow.  Subcsespitosc,  rounded  or  conglomer- 
ate, soft,  brown,  becoming  black  when  dry,  somewhat  twisted  and 
lobed. 

On  dead  branches  of  willow;  cominon.  An  inch  or  two  in 
extent,  when  fully  grown  it  consists  of  numerous  round,  soft, 
pulpy  lobes.  It  is  black  when  dry,  and  resembles  Exidia  glandulosay 
but  there  are  no  papillae  upon  the  surface. 

5.  T.  VESiCARiA,  Eng.  Bot.  Erect,  firm,  gelatinous  within^ 
undulate  and  gyrose,  pallid;  spores  oblong,  curved,  .010-012  mm. 
long. 

On  the  ground  encircling  sticks,  the  bases  of  herbaceous  stems, 
etc.;  not  uncommon.  Often  in  shape  of  a  hollow  stem  and 
branches  2-4  inches  in  height,  becoming  hard  and  horny  when 
dry.      It  is   Guepinia  helvelloidea,  Sclnv.  N.   A.    Fungi,   No.    1085. 

6.  T.  ALBiDA,  Huds.  Ascending,  tough,  expanded,  undulate, 
subgyrose,  pruinose,  whitish,  becoming  brownish  when  dry;  spores 
oblong,  curved,  .008-. 009 x. 005  mm. 

On  old  trunks  in  summer;  common.  An  inch  or  two  in  height 
and  confluent  for  several  inches.  Possibly  our  white  Tremella  is 
different  from  the  European  species. 
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Genus  II. — Exidia,  Fr. 

Fun;;!  distended  with  jelly,  tremulous,  somewhat  marginate, 
papillose ;  a  colored  gelatinous  stratum  inclosing  the  sporophores, 
the  spicules  of  which  are  erumpent  only  at  the  a|jex. 

1.  E.  TRUNCAiA,  Fr.  Soft,  distended  with  jelly,  disk  truncate- 
plane,  glandular,  black,  shining,  at  length  cavernous,  puncute- 
scabrous  underneath;  stipe  very  short;  spores  oblong,  curved, 
.012-.014  mm.  in  length. 

On  oak  branches;  common.  An  inch  or  less  in  height  and 
breadth.  When  dry  very  thin  and  intensely  black,  the  glands 
seldom  apparent. 

2.  E.  GLANDULOSA,  BuU.  Effuscd,  nearly  plane,  thick,  undulate, 
becoming  black,  spiculose  with  conic  papillae,  the  underside  ciner- 
eous and  somewhat  tomentose;  spores  oblong,  curved,  .012-  014 x 
.005  mm. 

On  old  trunks  and  branches;  very  common.  E.\tremely  vari- 
able in  form  and  size ;  usually  rather  flattened  and  effused,  some- 
times for  several  inches.  Sometimes  becoming  pallid  on  the 
underside  or  inside  of  trunks  away  from  the  light.  The  papillae 
can  be  plainly  seen  with  a  common  lens.  In  Enj]r^'r»H  •'♦  '«=  r  illed 
"Witch's  Butter." 

Genus  III. — N/ematelia,  Fr. 

Fungi  consisting  of  a  firm  fleshy  nucleus,  inclosed  by  a  thick 
gelatinous  stratum,  fibrous-floccose  witliitv  fh«'  whole  surface 
covered  by  the  sporophores. 

I.    N.  NUCLEATA,  Schw.     EfTused,  plane,  somewhat  gyrose  and 
undulate,  white,  then  rufescent;  the  nucleus;  small,   hard,   while 
spores  oblong,  curved,  .010  mm.  in  length. 

On  old  trunks  of  Acer  saccharinum  under  the  bark  and  erumpent 
from  the  cricks:  common.  Effused  sometimes  for  several  inches, 
folded  and  wrinkled.  The  gelatinous  portion  shrinks  to  a  mere 
membrane  in  drying,  leaving  the  white  grains,  as  large  as  mustard 
seed,  quite  conspicuous.  This  seems  different  from  the  European 
species  which  are  termed  "solid,  not  collapsing  by  dryness." 

Genus  IV.  —  Dacrvmvces,  Nees. 

Fungi  gelatinous,  homogeneous,  traversed  within  by  septate 
fibers;  conidia  moniliform-concatenate;  sporophores  at  the  apex  o! 
the  filaments,  clavate,  two-forked  when  fully  grown;  spores 
septate. 
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1.  D.  FRAGiFORMis,  Nccs.  Rather  compact,  round,  red,  some- 
what lobed  and  folded. 

On  old  wood ;  common.  Round,  red,  gelatinous,  but  quite 
firm;  sometimes  confluent  for  an  inch  or  two,  retaining  the  deep 
red  color  when  dry.  The  threads  are  moniliform-septate,  they  are 
readily  set  free  in  water. 

2.  D.  DELiQUESCENS,  Bull.  Roundish,  rooted,  convex,  im- 
marginate,  yellowish;  at  length  twisted  and  hj- aline.  Spores  three- 
septate. 

On  old  wood;  rare.  At  first  of  a  dirty  yellowish  color,  then 
growing  pallid,  when  dry,  brownish-yellow. 

3.  D.  STiLLATUS,  Nees.  Roundish,  convex,  at  length  plicate, 
yellow,   then    orange,   the  color    persistent.     Spores    multiseptate. 

On  old  wood;  rare.  Distinguished  from  the  former  by  its 
persistent  bright  color.     I  usually  find  the  spores  multinucleate. 

4.  D.  CHRYSOCOMUS,  Bull.  Orbicular,  golden-yellow ;  the 
younger  spheric,  immarginate,  soon  collapsed  and  pezizoid ;  at 
length  flattened  and  persistently  even.     Spores  multiseptate. 

On  old  wood;  not  uncommon.  Looking  like  a  small  Peziza,  in 
which  genus  it  was  originally  placed,  but  there  are  no  asci.  Spores 
multinucleate,  .015  mm.  in  length. 

5.  D.  PELLUCiDUS,  Schw.  Gyrose  and  variously  lobed,  the  lobes 
thick  and  obtuse,  somewhat  pellucid,  white.  Spores  three-septate, 
.012-015  mm.  in  length. 

On  old  trunks;  not  common.  Large,  an  inch  or  two  in  length 
and  breadth,  and  resembling  a  Tremella  in  form.  In  the  dry 
state  it  becomes  a  thick,  hard  membrane,  plicate-venose  and  pel- 
lucid. 

Genus  V. — Hirneola,  Fr.     Jeiif  s  Ear. 

Fungi  cartilaginous-gelatinous,  soft  and  tremulous  when  wet, 
but  not  distended  with  jelly;  when  dry  coriaceous-horny,  reviving 
again  when  moistened,  but  scarcely  swelling.  Hymenium  superior; 
spores  continuous,  oblong,  curved. 

I.  H.  AURicuLA-JuD^,  Linn.  Sessile,  concave,  flexuous,  thin, 
at  length  black,  venose-plicate  on  both  sides,  tomentose  and 
olivaceous-cinereous  underneath.  Spores  oblong,  curved,  .014- 
.016  mm.  in  length. 

On  old  trunks  and  branches  of  Hickory  and  other  wood;  common 
and  abundant.  Often  growing  caespitosely,  1-3  inches  in  height 
and  breadth.    The  hymenium  growing  black  in  drying,  the  opposite 
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side  becoming  cinereous  or  olivaceotis;  the  folds  or  veins  become 
quite  conspicuous. 

2.  H.  AURiFORMis,  Schw.  Substipitate,  concave,  flexuous, 
thin,  venose,  glauco  fuscous;  somewhat  pubescent  underneath. 
Stipe  lateral  short,  twisted,  sulcate-lacunose.  Spores  oblong, 
curved,   .014-.016  mm.   in  length. 

On  trunks  and  branches  of  Walnut;  common.  Two  to  3  inches 
in  length  and  breadth.  The  hymenium  does  not  grow  black  as  in 
the  preceding  species,  and  the  pubescent  underside  has  a  tawny  or 
brownish  hue. 

Genus  VI. — Guepinia,  Fr. 

Fungi  cartilaginous-gelatinous,  free,  various  in  form,  substipitate. 
Hymenium  on  one  side  only;  sporophores  linear,  long-forked, 
bisporous ;  spores  septate,  curved. 

1.  G.  SPATHULARiA,  Schw.  Nearly  erect,  stipitate,  spathulate, 
the  stipe  and  upper  side  cinereous-pubescent.  Hymenium  plicate, 
orange-yellow;  spores  curved,  apiculate,  three-septate,  .010-. or 2 
mm.  in  length. 

On  old  wood;  common.  Growing  caespitosely  and  rooting  in 
the  cracks  of  the  wood,  often  in  a  linear  series,  nearly  an  inch  in 
height.  The  delicate  nerves  or  folds  of  the  hymenium  are  decurrent 
upon  the  stipe. 

2.  G.  ELEGANS,  B.  &  C.  Nearly  erect,  stipitate.  Pileus  orbi- 
cular or  fan-shaped,  tawny  as  well  as  the  stipe.  Hymenium 
plicate,  brownish-amber  colored;  spores  curved,  apiculate,  three- 
septate,  .015-.018  mm.  in  length. 

On  wood  of  Elm ;  not  common.  Growing  caespitosely,  often 
lobed  and  confluent,  nearly  an  inch  in  height.  The  fine  pube- 
scence is  tawny  or  rufescent ;  the  well-developed  hymenium  is 
plicate  with  decurrent  folds  and  becomes  blackish  with  age. 

3.  G  PEZiZA,  Tul.  Cupular,  nearly  sessile;  glabrous  both 
sides,  yellow,  adnate  behind.  Stipe  .slender.  Hymenium  superior; 
spores  three-septate,  .010-. 01 2  mm.  long. 

On  old  wood ;  rare.  Cup  shaped,  concave,  3-5  mm.  broad. 
It  looks  like  a  small  Peziza,  and  is  not  likely  to  be  found  except 
when  collecting  these  small  fungi. 


96  Cincinnati  Society  of  Natural  History. 


AN    ANCIENT    CHANNEL    OF    THE    OHIO    RIVER    AT 
'  INCINNATI. 

By  Prof.  Joskph  F.  James,  M.S. 

Agricultural  College,  Md. 
(Read  September  4,  1888.) 

In  the  human  race,  animal  life  has  attained  its  culminating 
point  on  the  earth  ;  and  as  an  heir  to  the  ages  man  is  a  debtor  to 
the  past.  No  geological  period  has  come  and  gone  but  has  left 
something  which  man  has  been  able  to*  turn  to  his  advantage. 
The  stores  of  oil  and  gas,  for  which  Ohio  has  lately  become 
famous,  have  resulted  from  the  decomposition  of  the  animal  life 
which  existed  in  the  far-away  period  of  the  Trenton.  The  lime- 
stones and  sandstones  laid  down  in  the  Palaeozoic  Ages  have  been 
useful  in  building  man's  houses  and  in  sheltering  him  from  the 
■weather.  The  coal  resulting  from  the  vegetable  growth  of  the 
-Carboniferous  Era  enables  him  to  exist  in  the  colder  regions  of 
the  earth,  and  so  carry  on  his  wonderful  manufacturing  industries 
in  all  parts  of  it.  The  stores  of  iron,  lead,  copper,  zinc  and  tin,  have 
enabled  him  to  establish  these  manufactories,  and  so  girdle  the 
earth  with  bands  of  iron  and  wires  of  steel.  The  mines  of  pre- 
cious metals  have  .'iven  him  objects  of  ornament  and  of  use,  and 
have  served  him,  in  his  more  civilized  state,  as  mediums  of 
^exchange. 

It  is  not  alone  to  long  past  ages  that  man  owes  much  that  makes 
life  bearable.  More  recent  times  have  wrought  great  changes  in 
the  surface  of  the  earth.  Even  now  the  disintegrating  effects  of 
rain,  frost  and  other  atmospheric  agents  ?re  seen  in  the  formation 
of  the  soil  which  he  tills,  and  from  which  he  secures  his  sustenance. 

The  different  geological  periods  have  served  different  purposes ; 
but  all  of  them  have  contributed  more  or  less  'to  man's  happiness 
or  corjifort.  The  last  great  period  in  the  earth's  history  is  not  the 
the  least  important  of  all,  and  perhaps  in  some  senses  it  may  be 
the  most  important. 

It  should  be  remembered  that  the  larger  part  of  the  State  of 
Ohio  has  been  exposed  to  erosion  by  atmospheric  agents  since  the 
-close  of  the  Carboniferous.  The  result  of  this  erosion  has  been 
partly  made  known  in  Ohio  by  the  very  extensive  series  of  drillings 
which  have  been  made  to  discover  oil  and  gas.      We  know  from 
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these  investigations  tliat  at  a  not  very  remote  period,  geologically 
speaking,  the  southwestern,  the  central  and  the  northern  parts  of 
of  the  State  were  cut  up  in  much  the  same  manner,  though  on  a 
smaller  scale,  as  t!ie  Colorado  Plateau  region  now  is.  Deep 
carions  alternated  with  narrow  ridges  of  land;  or  wide  valleys 
swept  in  majestic  course  for  miles,  bordered  on  either  side  with 
steep  declivities  or  abrupt  precipices.  The  mass  of  debris  brought 
by  the  glaciers,  or  resulting  from  their  erosive  powers,  has  filled  up 
the  narrow  caiions  and  wide  valleys;  has  buried  the  perpendicular 
cliffs  to  their  summits  in  sand,  gravel  and  clay;  and  has  left 
rounded  hills  or  has  formed  level  plains,  upon  which  now  stand 
the  residences  of  civilized  man.  The  amount  of  money  expended 
in  the  search  for  oil  and  gas  is  scarcely  proportionate  to  the  pecu- 
niary return;  but  the  result  from  a  scientific  standpoint  has  been 
most  valuable.  One  thing,  at  least,  it  has  shown  us,  and  that  is, 
how  much  we  owe  to  the  recent  past.  Without  the  action  of  the 
glaciers  m  grinding  the  rocks  up,  or  tearing  away  the  disentegrated 
surface  material ;  without  the  mixing  up  of  the  many  ingredients 
which  now  form  our  soil,  it  may  be  questioned  whether  the  State 
would  ever  have  produced  the  crops  which  it  has.  Without 
the  filling  of  valleys  and  the  rounding  of  hills,  it  may  be 
questioned  whether  Ohio  would  ever  "  tained  the  position 

she  has  in  the  galaxy  of  States. 

The  valleys  of  the  Ohio  River  and  its  tributaries  are  in  many 
instances  terraced  in  a  peculiar  manner.  Upon  these  terraces 
have  been  built  rriany  cities.  Among  these  are  Cincinnati,  Ham 
ilton  and  Columbus,  Ohio,  and  Louisville,  Covington  and  New- 
port, Kentucky.  It  is  to  the  surroundings  of  one  city,  Cincinnati, 
as  influenced  by  comparatively  recent  geological  changes,  that 
attention  is  now  directed. 

While  most  of  our  stredii.^  Ma>c  ov,.w,  .ed  portions  of  then  ,..^  . 
ent  valleys  for  long  i)eriods,  there  are  others  which  have  cut 
comparatively  new  courses  for  themselves.  Still  others  that  flow- 
partly  in  the  old  and  partly  in  a  new  channel,  cut  since  the  begin- 
ning, or  perhaps  even  since  the  close,  of  the  Glacial  Era.  The 
Ohio  itself  flows  in  part  in  an  old  and  in  part  in  a  new  bed.  A 
portion  of  this  old  bed  is  now  known  as  Mill  Creek,  an  insignificant 
stream  which  empties  into  the  Ohio,  after  flowing  through  the 
western  side  of  Cincinnati. 

In  early  days  its  waters  were  pure,  and  swarmed  with  fish  of 
many  kinds;  but,  with  the  growth  of  a  great  city  along  its  banks 
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and  about  its  mouth,  its  waters  have  become  so  defiled  as  scarcely 
to  permit  the  existence  in  them  of  any  living  thing.  Breweries, 
glue  factories,  soap  establishment^?,  distilleries,  stock-yards  and 
slaughter-houses  empty  their  refuse  into  its  waters;  and  these,  with 
numerous  city  sewers,  have  made  the  name  of  Mill  Creek  synon- 
omous  with  foul  smells  and  turbid  waters.  It  is  an  unworthy 
descendant  of  the  mighty  river  Avhich  carved  out  its  broad  nnd 
lengthy  channel.  For,  while  the  creek  scarcely  exceeds  in  volume 
an  ordinary  canal,  its  valley  is  broad  and  extensive.  Its  usefulness 
is  made  manifest  by  the  railroads  which  traverse  it  to  enter  Cin- 
cinnati. The  Cincinnati,  Washington  and  Baltimore,  the  Cincin- 
nati, Hamilton  and  Dayton,  the  Cincinnati  and  Sandusky,  the 
Erie,  the  Cincinnati,  Cleveland,  Columbus  and  Indianapolis,  and 
the  Cincinnati  Southern  all  find  modes  of  ingress  and  egress  by  it. 

The  Miami  Canal,  too,  follows  its  course  for  twenty-five  miles. 
It  is  the  only  entrance  to  Cincinnati  from  the  north,  because  of  the 
hills  that  extend  far  to  the  eastward.  Without  it,  tunnels,  cuts  or 
inclined  planes  would  have  been  necessary,  or  Cincinnati  would 
now  be  an  insignificant  village. 

The  surrounding  hills  are  formed  of  solid  rock — the  blue  lime- 
stone of  Lower  Silurian  Age  that  is  quarried  extensively  for 
building  purposes  and  for  lime.  These  hills  were  once  continuous 
across  the  Ohio  River  from  Price  Hill,  on  the  north,  to  Ludlow, 
Kentucky,  on  the  south,  but  the  stream  has  forced  a  passage 
through  them.  The  edges  of  the  broad  Mill  Creek  Valley  are  thus 
of  rock,  but  its  bottom  is  gravel,  sand  and  clay.  So  much  of  the 
latter  exists,  and  it  is  of  such  fineness,  that  hundreds  of  thousands 
of  brick  have  been  made,  from  it.  Below  the  clay  lie  extensive 
beds  of  sand  and  water-worn  gravel.  This  has  been  reached  and 
penetrated  by  several  wells  bored  for  gas  or  water,  and  the  rocky 
character  of  the  bottom  has  been  revealed.  One  well  bored  at  the 
foot  of  George  Street,  in  the  western  part  of  Cincinnati,  shows 
forty-eight  feet  of  sand  and  gravel  overlying  the  rock.  This  rock 
is  twenty-three  feet  above  low  water  in  the  Ohio  River  at  present. 
This  is  probably  on  the  edge  of  the  valley;  likely  in  the  center  the 
drift  is  much  deeper.  Farther  north,  in  the  suburb  of  Cumminsville 
and  nearer  the  center  of  the  valley,  the  bed-rock  was  sixty  feet 
below  present  low  water  in  the  Ohio.*  In  a  second  well  at  Cum- 
minsville, one  hundred  and  twenty  feet  were  penetrated  before 
bed-rock  was  reached. f 

*  Ohio  Geology,  L,  433.  tlbid,  II.,   13. 
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Again  in  a  well  at  Ivorydale,  a  few  miles  to  the  northward,  rec- 
ords show  ninety-eight  feet  of  drift,  gravel,  sand  and  clay  above 
bed-rock,  or  thirty-four  feet  below  low  water-mark.  Lastly,  at 
Hamilton,  twenty-five  miles  north  of  Cincinnati,  two  wells  have 
penetrated  ihe  drift  two  hundred  and  two  hundred  and  fourteen 
feet,  resj)ectively,  before  reaching  bed-rock.  In  other  words,  the 
rock  here  is  in  one  case  seventy  seven  and  in  the  other  case  ninety- 
one  feet  below  low  water  in  the  Ohio,  so  that  there  is  a  descent  in 
the  rocky  bottom  of  Mill  Creek  from  Cincinnati  northward  to 
Hamilton.  This  is  the  case  belaiv  the  ground,  although,  at  the 
surfdce,  Hamilton  is  one  hundred  and  twenty-three  feet  higher 
above  the  sea-level  than  Cincinnati — the  heights  being  four  hun- 
dred and  forty  and  five  hundred  and  sixty-three  feet,  respectively. 

The  consequences  of  this  difference  in  level  of  the  rock-bed  are 
easily  seen.  The  Ohio  River,  instead  of  passing  Mill  Creek  in  its 
present  channel,  was  barred  by  the  land  barrier  extendmg  from 
Price  Hill  jo  Ludlow,  and  swept  around  the  southwestern  part  pf 
the  Cincinnati  Terrace,  took  a  northward  course  to  about  where 
Hamilton  now  stands,  along  the  channel  now  occupied  by  Mill 
Creek,  and  received  the  waters  of  the  Big  Miami  at  that  point. 
Thence  it  flowed  southwest  along  the  present  valley  of  the  Miami, 
and  regained  its  present  channel,  and  its  ancient  one  too,  at 
Lawrenceburg,  Ind. 

But  this  is  not  the  whole  story  of  the  ancient  course  of  the  Ohio 
near  Cincinnati.  The  eastern  end  of  the  city  lies  alon  ;  the  base  of 
an  abrupt  hill,  which  continues  almost  up  to  Columbia,  while  the 
hills  of  Kentucky  are  not  far  from  the  river  bank  on  the  other  side. 
.^bove  Columbia  is  the  mouth  of  the  Little  Miami  River,  in  a 
wide  bottom,  three  or  four  miles  across,  and  extending  northeast. 
As  far  up  as  Plainville,  nine  miles  from  Cincinnati,  the  rise  of  the 
ground  is  very  gradual,  there  being  a  difference  in  level  of  only 
fifty  two  feet.  Between  a  hill  west  of  Redbank  Station  and  another 
one  east  of  Plainville,  a  distance  of  two  and  a  half  miles,  no  rock 
is  exposed  at  the  surface;  all  is  drift  material.  This  fact  points  to 
the  existence  here  of  an  ancient  arm  of  the  Ohio  River,  now 
entirely  choked  up.  At  Redbank  is  an  immense  deposit  of  gravel 
at  least  fifty  feet  above  the  bed  of  the  river  and  of  unknown  depth. 
At  Batavia  Junction  the  deposit  is  probably  one  hundred  feet 
above  the  river.  Part  of  this  deposit  is  clay  and  sand,  so  fine  as 
to  form  excellent  molding  sand.  Part  again  is  a  conglomerate  of 
coarse  gravel.  These  deposits  mark  the  ancient  junction  ol  the 
Little  Miami  and  Ohio  Rivers. 
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Following  Duck  Creek,  a  small  tributary  of  the  Little  Miami 
headinjj;  northward,  we  find  at  Madisonville,  a  wide,  open  valley, 
evidently  the  site  of  an  ancient  lake  or  expansion  of  the  Giant 
River.  The  Rock  is  exposed  on  the  eastern  side  of  the  valley. 
Still  farther  north  the  valley  merges  into  that  of  Mill  Creek,  near 
Ludlow  Grove.  Thus,  the  Ohio  surrounded  the  high  ground  upon 
which  the  suburbs  of  Walnut  Hills,  Mt.  Auburn,  Avondale  and 
Clifton  are  situated.  Here  at  Ludlow  Grove  is  an  immense 
accumulation  of  water- worn  gravel,  probably  the  resulting  deposit 
from  the  meeting  of  two  bodies  of  water  on  the  east  and  west  of 
the  island.  The  extent  of  the  gravel  deposit  and  the  depth  to  which 
the  channel  was  excavated,  are  evidences  of  the  presence  of  large 
bodies  of  water  for  long  periods  of  time. 

To  still  further  prove  that  here  probably  lay  the  ancient  channels 
of  the  Ohio,  and  that  the  present  channel  past  Mill  Creek  is  of 
much  more  recent  date,  is  the  fact  that  west  of  the  mouth  of  this 
stream  the  water  of  the  Ohio  flows  over  the  bedded  rocks.  These 
are  exposed,  at  low  water  along  the  bank,  near  Ludlow,  Kentucky, 
and  on  the  Ohio  side  near  Price  Hill,  and  even  at  the  mouth  of 
Mill  Creek,  in  all  probability  extending  across  the  river's  bed. 
While  this  is  the  case  at  this  point,  near  Mill  Creek,  the  river 
piers  of  the  new  Chesapeake  and  Ohio  railroad  bridge,  about  a  half 
or  three-quarters  of  a  mile  up  stream,  rest  upon  rock  beneath  sixty 
feet  of  sand  and  gravel.  It  seems,  therefore,  that  the  present 
channel  of  the  Ohio  below  the  mouth  of  Mill  Creek  is  of  compara- 
tively recent  date. 

At  Ludlow,  Kentucky,  upon  the  slope  of  a  hill  above  the  Ohio 
s  an  extensive  deposit  of  reddish,  sandy  clay.  The  rock  is  exposed 
at  the  top  and  at  the  bottom  of  the  hill,  but  is  hidden  between  by 
this  clay  deposit.  Farther  up  the  river  a  similar  deposit  forms  a 
hill  of  considerable  size  just  back  from  the  river  bank. 

The  inference  to  be  drawn  from  these  facts  is,  that  previous  to 
the  glacial  period  a  barrier  of  land  extended  from  Price  Hill  on 
the  north  to  the  mouth  of  the  Licking  River  on  the  south,  pre- 
venting the  westward  flow  of  the  Ohio,  and  forcing  it  north  and 
northwest  along  the  channels  of  Mill  Creek  and  Duck  Creek. 
These  met  at  Ludlow  Grove  and  together  continued  north  to 
Hamilton.  Here  entered  the  Big  Miami,*  and  the  united  streams 
contmued  in  great  volume  southward  to  the  present  channel  of 
the  Ohio,  at  Lawrenceburg. 


'•There  is  at  this  piint  also  an  enormous  amount  of  gravel,  which  has  been 
extensively  usea  by  the  railroads. 
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At  the  coming  on  of  the  Glacial  Period  a  tongue  of  ice  projecting 
down  the  valley  from  the  north  and  surrounding  the  "Cincinnati 
Island"  as  we  may  call  that  high  land  now  covered  wiili  suburban 
homes,  forced  the  water  of  the  Ohio  southward,  over  the  water- 
shed of  the  Licking,  possibly  into  what  is  now  the  Kentucky  River 
gorge.  This  course  was  pursued  for  an  indefinite  period;  but, 
when  the  ice  had  retired,  the  river  returned  to  its  own  channel  near 
Cincinnati.  Finding,  however,  its  outlets  to  the  north  choked  by 
debris  of  the  glacier,  and  the  former  barrier  of  land  between  Price 
Hill  and  the  mouth  of  the  Licking  lowered  or  cut  away,  it  followed 
the  line  of  drainage  it  holds  at  the  present  time. 

If  the  eye  of  savage  man  gazed  upon  the  site  of  Cincinnati  before 
the  Age  of  Ice,  he  beheld  a  vastly  different  scene  from  what  he 
would  behold  now.  Standing  on  the  highest  point  of  Mt.  Auburn 
he  looked  south  over  a  deep,  rocky  gorge,  through  which  rolled 
the  mighty  Ohio.  On  the  west  was  the  rocky  shore  ot  Price  Hill 
extending  in  an  unbroken  line  north  and  south  to  Kentucky. 
The  Licking  River  entered  as  a  tributary  here.  On  the  east  was 
another  waste  of  water  rolling  its  dark  tide  northward,  and  joining 
the  western  branch  beyond  the  hills  of  Clifton.  No  broad  expanse 
of  valley  nor  of  rolling  plain  lay  beneath  him;  no  city  was  there, 
teeming  with  life  and  humming  with  industry;  no  railroad  trains 
were  panting  and  puffing,  holding  their  wav  toward  sites  of 
unknown    towns.        But    the    water    swiftly. 

reechoing  from  cliff  to  cliff  pursued  its  journey  toward  us  uiikiiowu 
grave.  No  steamer  plowed  its  waters,  but  dug  out  or  canoe  prob- 
ably carried  primitive  man  from  camp  to  camp,  or  shore  to  shore. 
Where  once  the  imaginary  savage  stood  are  now  palatial  mansions. 
Where  once  the  waters  spread  their  turbid  tide  is  now  a  busy 
city  of  400,000  people  The  water  which  was  once  cleft  only  by 
the  prow  of  frail  canoe  is  now  a  highway  for  many  floating  palaces. 
Where  once  the  stream  pursued  its  northward  course,  the  iron 
horse  carries  thousands  daily  to  and  from  their  homes  in  the  wide 
and  fertile  Mill  Creek  Valley.  Never  would  all  this  have  been, 
had  not  the  Glacial  Period  wrought  its  wondrous  change.  But  the 
ice  filled  the  valley  and  forced  the  river  from  its  course.  When 
permitted  to  return,  the  ancient  channel  was  so  filled  with  debris 
that  a  new  one  must  be  cut  out,  leaving  the  old  one  to  be  utilized 
by  man  as  a  way  for  his  iron  servant  and  as  a  place  whereon  to 
build  his  cities. 
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THE  IVORYDALE  WELL  IN  MILL  CREEK  VALLEY. 
By  Prof.  Joseph  F.  James,  M.S. 

Read  September  4,  1888. 

"Ivorydale"  is  the  name  given  to  the  soap  and  candle  manu- 
facturing establishment  of  Procter  &  Gamble  in  Mill  Creek  Valley 
a  few  miles  north  of  the  city  of  Cincinnati.  About  a  year  and  a 
half  ago  the  company  dug  a  couple  of  wells  at  their  works  to  secure 
a  supply  of  water  for  various  purposes.  A  record  of  the  material 
passed  through  before  the  rock  was  reached  is  of  mterest,  as  show- 
ing the  depth  of  the  drift  deposit  and  of  the  extent  of  the  exca- 
vation of  the  channel.  Believing  that  records  of  this  character 
are  of  value,  as  indicating  the  extent  of  the  erosion  of  the  earth's 
surface  previous  to  the  Glacial  Period,  this  record  is  now  brought 
before  you. 

The  mouth  of  the  well  in  question  was  74  feet  above  low  water 
in  the  Ohio  River,  but  as  a  fill  of  5  feet  had  been  made  in  some 
time  past,  the  original  surface  was  69  feet  above  low  water.  In 
the  drilling,  loam  was  found  to  be  5  feet  8  inches  in  depth.  Below 
this  lay  a  bed  of  gravel  5  feet  thick.  Next  came  a  very  heavy 
deposit  of  clay,  the  drill  penetrating  49  feet  4  inches  before  getting 
through,  and  reaching  below  another  five-foot  deposit  of  sand  and 
gravel.  Then  came  11  feet  6  inches  of  *' yellow  sand"  (so  called), 
and  beneath  this  20  feet  6  inches  of  clay.  A  foot  of  gravel  and 
sand  lay  upon  the  bed-rock,  which  was  thus  lound  98  feet  below 
the  original  surface  of  the  ground. 

The  interest  of  the  record  lies  in  the  extreme  thickness  of  the 
clay  deposits.  These  aggregated  70  feet,  while  the  gravel  and 
sand  aggregated  22  feet  6  inches.  Tne  question  presents  itself,  Do 
these  two  deposits  of  clay,  separated  by  a  five-foot  stratum  of 
gravel  and  sand,  represent  two  successive  glacial  periods  ?  Or, 
does  the  second  deposit  of  49  feet  of  clay  indicate  a  gradual  sink- 
ing of  the  ground  so  as  to  permit  of  this  accumulation  ?  While 
the  existence  of  a  great  accumulation  of  drift  material  in  the  Mill 
Creek  Valley  has  long  been  known,  I  believe  this  is  the  first  time 
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even  an  approach  to  a  detailed  account  has  ever  been  made.  I 
am  indebted  for  the  information  here  given  to  Mr.  James  N. 
Gamble,  of  Ivorydale.  The  accompanying  section,  drawn  to  a 
scale  five  feet  to  an  inch,  is  made  from  a  blue  print  sent  to  the 

writer  by  Mr.  Gamble. 
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Corrected. 


Receipts. 

From  dues  and  initialion  fees,  ..... 

From  interest  on  investments,       ..... 

From  subscriptions  to  Journal  and  sales,  ....  29  O 

From  Cope's  Lecture  for  Building  Fund,      .  .          .  3*  ^5 


~'j^i 


Total  received  fm  general  income,  $3,314  S2 

From  investments  collected,  vi/. : 

Sale  of  ^</(  City  Boi.ds  to  rL-mviM,     .  ^3,500  00 

Loan  to  W.  F.  Orange  paid  in.       .  1.5CO  00 

Loan  to  C.  J.  Coleman  paid  in,  7,000  OO— Sl2,000  CO 


«I5.3'4  82 

There    was  a  balance  on    hand  at  the   beginning  of  the  year 

April  I,  1887  (most  of  it  for  reinvestment),  of      .  .         %  l,8l2  79 

<i-  I ?7  61 
Payments. 

Salaries  to  Janitor  aiil  Cus'odiin.  $546.00— $670.00, 

Printing  four  numbers  Journal,     .... 

Museum  and  Library.  $70.42— $22.90, 

Expenses  Course  of  Lectures,        .... 

Printing,  Stationery  and  .Postage  for  Secretary,  Treasurer,  Cu« 

dian  and  Committees,    .         . 
Other  e.\penditure.«<  by  the  Custodian, 
House  repairs  and  fu'nilurt,     . 
Hook-case,    .... 
Apparatus  for  illustrating  lectures  and  cxhibili>  : 

Lantern,  ...... 

Cylinders  for  Calcium  Ligh«, 
Water,  $15  30;  Gas,  $25.91  :   Fml.  5o;.7S. 
Miscellaneous  expenses, 

Carried  forward,  $2,371  33 


M 

,.:i6  00 

434  IS 

93  32 

40  10 

Cu^ 

iu;  07 

39  7a 

60  25 

52  00 

«75  00 

50  00— 

125  00 

. 

136  96 

66  76 
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Biought  forward,  $2  371   ^-i, 
Loans  made  April  22  to  M.  Byrnes,            .          .          .  ^4,000  00 
Loans  made  September  19  to  A.  Castelo,        .          .          1,000  00 
Loans  made  November  23  to  BIymyer  Bros,,       .          .     8,000  00 — $13,000  00 
Cash  ba'ance, 1,756  28 

$17,127  61 

The  numl)er  of  members  on  the  roll  herewith  is,         ...  .  169 

The  number  paid  up  to  date,  ........     133 

ResigneH,  ............  4 

Deceased,       ............         2 

The  number  in  arrears  for  one  year,  or  part  of  a  year,        .  .  .  31 

Amount  due  from  them,  ........      $142  75 

The  number  in  arrears  for  two  years  is,       .....  .  5 

Amount  due  from  them,  ........        $46  50 

These  are  subject  to  be  dropped. 

Respectfully  submitted, 

S.  E.  Wrfght,  Treasurer. 

Cincinnati,  May  30,  1888. 
We,  the  undersigned,  a  Committee  appointed  by  the  Cincinnati 
Society  of  Natural  History,  to  audit  the  Annual  Report  of  the 
Treasurer  of  said  Society  for  the  fiscal  year  ending  April  i,  1888, 
do  hereby  certify  that  we  have  examined  said  report  and  find  the 
same  correct. 

Davis  L.  James,  ^ 

Wm.  Hubbell  Fisher,  )-  Committee. 

Wm.  H.  Knight,  ) 
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PROCEEDINGS. 

Business  Meeting,   Odobet  2,   1888. 

Vice-President  Wm.  Hubbell  Fisher  in  the  chair. 

Minutes  of  the  July  business  meeting  were  read  and  approved. 

Minutes  of  the  Executive  Board  for  meetings  of  July,  August 
and  September  were  read. 

Sergt.  P.  r.  Jenkins,  U.  S.  Signal  Service,  was  elected  to  active 
membership. 

Dr.  O.  D.  Norton  was  elected  Curator  of  Botany,  in  place  of 
Prof.  Jos.  F.  James,  resigned. 

Prof.  Thomas  Wilson,  of  the  Smithsonian  Institution,  having 
applied  for  the  loan  of  certain  pathological  specimens  of  bones,  the 
matter  was  referred  to  the  Curator  of  Anthropology,  with  power 
to  act. 

A  very  interesting  collection  of  Archceological  and  other  sjieci- 
mens,  donated  by  the  U.  S.  National  Museum,  were  exhibited. 

Dr.  Norton  made  some  remarks  on  the  water-plants  in  the  foun- 
tain at  Union  Square,  New  York. 

VVm.  Norris  Davis,  of  Philadelphia,  was  proposed  for  Corres- 
ponding Membership,  by  the  Executive  Board. 

Dr.  A.  J.  Howe  read  a  paper,  entitled  *•  Depressions  in  the 
Earth's  Surface,'  which  elicited  remarks  from  Dr.  Norton,  Mr. 
Knight  and  others. 

Dr.  Norton  exhibited  a  specimen  of  Spodumene! 

Donations   were  received  as  follows:     From  W.  W.   Dawson, 

M.D.,  City,  Cocoon  of  Samia  cecropia;  from  Prof.  Jos.  F.  James, 

diagram  (in  frame)  of  Oxford  Gas  Well,  section  of  same  in  glass 

tube;  from  L.   H.   Duwelius,    M.  D.,  fossil  vertebrae,  etc.,  from 

^'Bad  Lands,"  Dakota;  from  C.  W.  Riggs,  charred  grass  cloth. 

Adjourned. 
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Scientific  Meeting,  November  \,  1888. 

President  Skinner  in  the  chair.  Nine  members  present,  but  sev- 
eral more  came  in  afterward. 

Minutes  of  September  Scientific  Meeting  read  and  approved. 

It  being  the  night  of  the  election  of  the  President  of  the  United 
States,  and  a  great  deal  of  noise  and  confusion  being  in  the  streets, 
the  reading  of  Col.  Abert's  paper  was  postponed  for  one  week. 

A  letter  from  Mr.  W.  T.  Garratt  in  relation  to  the  donation  of 
specimens  of  minerals  from  the  California  State  Mining  Bureau, 
and  enclosing  a  receipted  bill  for  freight  on  same,  was  read  by 
President  Skinner. 

On  motion  the  Executive  Board  was  instructed  to  remit  the 
amount  of  the  freight  bill  to  Mr.  Garratt. 

A  vote  of  thanks  was  extended  to  Mr  Garratt,  for  his  praise- 
worthy efforts  in  obtaining  this  fine  collection  for  the  Society, 

The  following  gentlemen  were  proposed  for  active  membership: 
Dr.  Ralph  S.  Michel,  J.  M.  Newton,  Dr.  B.  F.  Beebe,  Dr.  Edwin 
Ricketts. 

Wm.  Norris  Davis  was  elected  to  Corresponding  Membership. 

Mr.  D.  L.  James  read  a  letter  from  Dr.  N.  L.  Britton,  Secretary 
of  the  Audubon  Monument  Committee,  acknowledging  the  receipt 
of  $6. 50  from  members  of  the  Society, 

Donations  were  received  as  follows:  From  James  A.  Henshall, 
M.D.,  75  species  of  Ohio  fishes,  represented  by  numerous  speci- 
mens, collected  and  prepared  for  exhibition  by  the  donor.  From 
U.  S.  Fish  Commission,  through  Capt.  J.  W.  Collins,  specimens  of 
fishes,  mackerel  food,  foraminifera,  and  salmon  eggs  and  fry  ; 
from  G.  D.  Gifford,  New  Bedford,  Mass.,  specimen  of  spider 
crab;  from  Florence  Ware,  City,  specimen  Conus  tessellatus. 

Adjourn  d. 

Special  Meeting,   November  11,    1888. 

President  Skinner  in  the  chair. 

This  meeting  was  for  the  hearing  of  the  paper  on  '*  Guns,  and 
the  Measurement  of  the  Velocity  of  Projectiles,"  by  Col.  J.  W. 
Abert,  postponed  from  the  regular  November  meeting.  The  paper, 
by  the  request  of  Col.  Abert,  was  read  by  President  Skinner. 

Capt.  A.  H.  Russell,  U.  S.  A.,  in  charge  of  the  Army  Depart- 
ment of  the  Government  Exhibit  at  the  Centennial  Exposition,  then 
gave  a  practical  demonstration  of  the  measurement  of  the  velocity 
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of  a  bullet,  by  means  of  the  Boullenge  Chronograph ;  and  explained 
the  operation  of  the  pendulum  chronograph. 

The  lecture-room  of  the  Society  was  well  filled  by  an  appreciative 
audience. 

Adjourned. 

Scientific  Meeting,  December  4,   1888. 

President  Skinner  in  the  chair. 

The  lecture-room  of  the  Society  was  well  filled. 

Minutes  of  the  November  Scientific  and  the  special  meetings  were 
read  and  approved. 

Capt.  A.  H.  Russell,  U.  S.  A.,  gave  a  very  interesting  practical 
lecture  on  "  How  Bullets  Fly  Through  the  Air,"  explaining  the 
mechanics  and  science  of  projectiles  by  the  use  of  a  number  of 
ingenious  contrivances  and  apparatus. 

Dr.  A.  J.  Howe  read  a  paper  entitled  **The  Riverside  Skull;" 
being  a  few  remarks  in  relation  to  the  skull  recently  found  at  River- 
side, and  an  extended  dissertation  on  crania. 

Col.  J.  W.  Abert  then  supplemented  Capt.  Russell's  remarks  by 
giving  a  few  striking  and  familiar  examples  of  the  principles  of  the 
flight  of  an  elongated  bullet  from  a  rifled  gun. 

Mr.  Davis  L.  James  read  by  title  two  papers,  one  on  **The  Dis- 
tribution of  Vernonia,''  by  Prof.  Jos.  F.  James,  and  the  other  a 
*'  Monograph  of  the  J'halloidca,'"  by  A.  P.  Morgan. 

Upon  motion  a  vote  of  thanks  was  extended  to  Capt.  Russell 
and  Dr.  Howe  for  their  able  and  pleasing  efforts. 

President  Skinner  gave  an  interesting  account  of  a  new  plan  or 
process  for  the  reduction  of  refractory  gold  and  silver  ores,  the 
discovery  of  Mr.  VVm.  Norris  Davis,  of  Philadelphia. 

Mr.  Davis  L.  James  reported  progress  on  behalf  of  the  Lecture 
Committee,  and  stated  that  the  programme  of  lectures  would  soon 
be  announced;  that  most  of  the  lecturers  had  been  secured;  and 
that  Greenwood  Hall,  by  the  courtesy  of  the  Ohio  Mechanics 
Institute,  had  been  obtained  for  these  lectures. 

Dr.  B.  M.  Ricketts  suggested  that  a  committee  be  appointed  to 
endeavor  to  secure  a  suitable  lot  in  Eden  Park,  with  a  view  to  the 
erection,  at  some  future  time,  of  a  building  for  the  Society. 

Upon  motion  Dr.  Ricketts  was  appointed  a  committee  10  present 
names  for  such  a  committee  at  the  next  meeting  of  the  Society. 

The  following  names  were  proposed  for  active  membership: 
John  E.  Bell,  Alfred  Warren  and  Dr.  J.  S.  Newberg. 
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The  following  gentlemen  were  elected  to  active  membership: 
J.  M.  Newton,  Dr.  Ralph  S.  Michel,  Dr.  B.  F.  Beebe,  and  Dr. 
Edwin  Ricketts. 

It  being  suggested  that  as  the  January  meeting  would  occur  on- 
New  Year's  night,  it  would  be  desirable  to  postpone  it,  it  was  upon 
motion  resolved  that  the  January  meeting  be  held  on  the  second 
Tuesday  of  the  month. 

Upon  motion  of  Prof.  Harper  the  resignation  of  Rev.  Raphael 
Benjamin,  as  a  member  of  the  Society,  be  accepted  with  regret, 
and  that  this  feeling  of  the  Society  be  communicated  to  Mr.  Ben- 
jamin by  the  Secretary. 

President  Skmner  gave  notice  that  at  the  next  regular  meeting 
of  the  Society  a  member  of  the  Executive  Board  would  be  elected- 
in  place  of  Mr.  Benjamin,  removed  to  New  York. 

Donations  were  received  as  follows:  From  Robt.  Clarke,  Esq.,.. 
City,  casts  of  Cincinnati  and  VVaverly  tablets;  from  California 
State  Mining  Bureau,  through  W.  T.  Garratt,  Esq.,  large  collection 
of  minerals,  woods,  fossils,  casts,  etc.;  from  Dr.  Kusnick,  River- 
side, prehistoric  skull  (human),  portion  of  mastodon  tusk;  from 
Dr.  Tarleton  H.  Bean,  of  U.  S.  Fish  Commission,  specimen  of 
White-winged  Scoter;  from  Mr.  Powell,  of  Powell  &  Clement,, 
specimen  of  truffle(?). 

Adjourned. 
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REPORT  ON  THE  MUSEUM. 
by  h.  p.  smith,  custodian. 

Cincinnati  Society  of  Natural  History— Z>^^.  15,  1888. 

In  conformity  with  instructions  to  that  effect  from  the  Executive 
Board  of  the  Society,   I  have  the  honor  to  report  as  follows  upon 
the  extent  of  the  collections  of  the  Society  in  the  several  depart- 
ments, also  upon  the  library  and  the  exchange  of  publications. 
I.     Pal.€Ontologv. 

I.     The  Trenton  and  Hudson  River  Groups  are  represented 


in  the  Society's  collection 

by 

70  specie*. 

II. 

The 

Cincinnati  Group 

(( 

3«7       '• 

III. 

Clinton 

(  ( 

16       " 

IV. 

Niagara          '* 

<< 

120       " 

V. 

Medina  and  Helderberg  Group, 

by 

100 

VI. 

Corniferous 

<I 

<( 

too        " 

VII. 

Carboniferous 

(( 

4( 

•   225 

VIII. 

Sub-Carboniferous 

( ( 

(  ( 

200 

IX. 

Cretaceous 

<( 

(i 

75       *• 

X. 

Triassic 

(( 

(< 

5 

XI. 

Tertiary 

( ( 

«  ( 

•     »75       " 

XII. 

Quaternary 

(  ( 

♦'           . 

32       '' 

XIII. 

European  Formations 

« < 

(  ( 

.      130       " 

Total 1,619 

Of  this  number  more  than  600  species  are  stored  in  drawers. 

Cincinnati  group  in  detail. 
The  number  of  genera  and  species  given  is  based  upon  the  "  Cata- 
logue of  tlie  Fossils  of  the  Cincinnati  Group,"  by  Prof.  Joa.  F. 
James. 

The   first  line  of  numbers  under   "Genera"  and  •*  Species," 
indicates  the  number  of  genera  or  species  in  the  Catalogue  and 
the  second  line  the  number  in  the  collection  of  the  Society. 
Class.  Genera.  Species. 

Plantse         .         .  ai— 17  37—27 

Spongida  12 —  i     .         .  29 —  5 
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Class. 

Genera. 

Species. 

Polypi 

.    26 — 14 

132—86 

Crinoidea 

.          6-  4     •         . 

42—16 

Cystoidea  . 

.6-4         . 

19 — II 

Asteroidea 

3—  I     . 

.       17—  2 

Ophiuroidea 

2 —  I 

3—  I 

Polyzoa 

9-  6    .          . 

63—34 

Brachiopoda 

•    15— »3 

117— 71 

Gasteropoda  . 

15—12     . 

•      65—25 

Pteropoda 

2 —   I 

4—  2 

Cephalopoda 

8-  4     .          . 

.      40—19 

Lamellibranchs  . 

18  —  12 

89-33 

Annelida 

12—  8     . 

.      2>2>-^^ 

Crustacea  . 

.    13 — 10 

54—20 

PiscesC?) 

2 —  0     . 

3—  0 

Incertas  edes 

.10—5 

19—  8 

Totals,       .  .         .       180 — 113       .         .       768-— 371 

REMARKS    ON    DEPARTMENT    OF    PALEONTOLOGY. 

Though  the  collection  may  not  be  called  large  it  is  in  excellent 
condition  and  contains  many  rare  and  very  valuable  specimens. 

The  horn  cores  of  Bison  latifrons,  and  the  cranium  of  Bootherium 
Cavifrons^  which  are  in  almost  perfect  state  of  preservation,  are  of 
great  value  and  would  be  the  pride  of  any  museum  in  the  world. 

The  gaps  which  exist  in  the  local  collection,  may,  I  believe,  be 
filled  by  members  and  friends  of  the  Society,  if  they  be  informed 
of  what  is  lacking,  and  solicited,  on  behalf  of  the  Society,  to  fill 
such  of  these  wants  as  they  may  feel  able  to  do. 

This  department  should  above  all  others  be  complete  in  its  local 
collection.  In  this  city,  situated  in  what  is  known  in  this  country 
and  Europe  as  the  classical  ground  of  the  Lower  Silurian,  there 
certainly  should  be  a  complete  collection  of  its  fossils,  and  under 
every  consideration  this  Society  should  possess  it. 

V  II.       BOTANY. 

There  are  in  the  herbarium  of  this  Society  about  3,500  species  of 
plants'  represented.  This  number  does  not  include  the  Morgan 
Collection  of  Fungi,  of  which  mention  will  be  made  later.  The 
flora  of  California  and  Mexico  is  well  ri^preseuted;  largely  jaeol- 
lections  from  these  localities  purchased  from  C.  G.  Pringle. 

■■.}lii,L  . 
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The  local  flora,  exclusive  of  Fungi,  as  catalogued  by  Prof.  Jos. 
F.  James,  includes  approximately  899  species. 

There  are  in  the  herbarium  of  the  Society  745  species,  collected 
in  this  immediate  vicinity  or  in  Ohio,  which  latter  may  be  counted 
as  belonging  to  our  local  flora.  This  number  does  not  include 
specimens  from  Indiana  and  Kentucky,  many  of  which  are  also 
found  in  the  vicinity  of  Cincinnati, 

The  collection  of  Fungi  includes  a  large  number  of  species  frona 
Hamilton  County.  Almost  the  entire  collection  is  from  the  herb- 
ariums of  Mr.  A.  F.  Morgan  and  Prof.  Jos.  F.  James. 

III.  CONCHOLOGY. 

There  are  in  the  collection  of  this  Society  more  than  3,200 
species  of  shells,  named  and  localized. 

No  complete  catalogue  of  the  shells  of  this  locality  has  been 
prepared,  so  it  is  impossible  to  give  with  exactness  the  local  value 
of  the  collection. 

The  Society  possesses  a  fine  collection  of  Unionidae  from  this 
vicinity,  and  a  good  collection  of  the  Helicidoe,  so  without  definite 
numbers,  it  may  be  said  that  the  local  collection  of  shells  is  proba- 
bly as  good  as  in  any  other  department  of  the  Museum. 

IV.  ICTHVOLOGV. 

The  department  of  Icthyology  contains  at  this  time  264  species 
of  fish. 

Of  these,  150  are  marine,  received  from  the  U.  S.  Fish  Com- 
mission. Of  the  fishes  of  this  locality,  the  Society  has,  up  to  this 
time,  had  but  four  representatives. 

During  the  past  summer  Dr.  Henshall  has  collected  fishes  of  the 
Ohio  and  tributaries  foi-  the  Society,  in  number,  about  no  species, 
so  tlie  collection  now  possesses  nearly  two  thirds  of  the  fishes  of 
the  State.  These  fishes  have  been  identified,  labeled  and  placed  in 
the  collection  by  the  individual  work  of  Dr.  Henshall. 

V.  HERPETOLOGV. 

This  department  contains  28  species  and  33  specimens. 
It  is  very  incomplete  in  the  local  reptilian  fauna. 

VI.      ORNITHOLOGY. 

The  department  of  Ornithology  contains  a  few  very  fine  exotics, 

and  is  well  supplied  with  local  species. 
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The  list  of  Dr.  F.  W.  Langdon  gives  279  species  of  birds  found 
in  Cincinnati  and  vicinity.  Of  these  the  Society  has,  of  mounted 
specimens,  133  species,  of  skins  90  species,  a  total  of  223  species. 
Among  the  skinsshould  be  mentioned  that  of  the  Cincinnati  Warbler, 
taken  and  named  by  Dr.  Langdon  ;  the  only  specimen  ever  taken. 
The  local  collection  is  being  filled  as  rapidly  as  possible.  The 
collection  needs  more  room  and  better  light  to  display  it  properly 
and  give  it  its  true  value. 

VII.       MAMMALOLOGY. 

The  Society  possesses  an  excellent  and  very  valuable  collection 
of  mammalian  fauna,  though  it  is  not  a  representative  local  collec- 
tion, having  very  few  of  the  mammals  of  this  vicinity. 

The  several  classes  of  mammalia  are  represented  as  follows : 


Primates, 

.     24 

Sp 

ecies, 

37 

Specimens. 

Carnivora,   . 

22 

42 

Pinnipedia, 

2 

2 

Ungulata,     . 

6 

6 

Cheiroptera, 

2 

5 

Insectivora, 

2 

2 

Rodentia, 

14 

15 

Edentata,    . 

I 

I 

Marsupiilia,     , 

.       6 

9 

Totals,       79         **  119  " 

VIII.       ENTOMOLOGY. 

A  large  proportion  of  the  specimens  in  the  department  of  Ento- 
mology are  found  in  this  locality,  I  ut  it  is  far  from  being  complete 
in  this  respect. 

There  are  more  than  450  species  of  Coleoptera  in  the  collection. 

Of  Lepidoptera  there  are  not  so  many  species  represented; 
though  I  am  unable  at  present  to  state  the  exact  number — 200 
species  would  be  somewhat  less  than  the  actual  number. 

The  other  classes  are  represented  by  a  small  number  of 
specimens. 

The  collection  needs  more  commodious  and  convenient  quarters 
than  it  is  possible  for  it  to  have  at  present. 

IX.       OSTEOLOGY. 

The  Society  possesses  a  number  of  very  good  skeletons,  one, 
that  of  the  giraffe,  being  quite  a  rare  one. 
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The  finest  skeleton  possessed  by  the  Society,  that  of  the  ele- 
phant, can  not  be  set  up  for  want  of  room,  and  in  consequence 
has  to  be  stored  in  the  basement. 

The  collection  contains,  besides  the  two  mentioned  above,  fair 
skeletons  of  the  camel,  moose,  deer,  kangaroo,  wombat,  lion, 
alligator  and  several  more  common  animals,  and  a  few  birds  and 
reptiles.  There  is  an  abundance  of  material  in  this  department  to 
mike  a  very  creditable  exhibit. 

X.       ETHNOLOGY. 

In  this  department  the  Society  has  a  series  of  c  ists  of  skulls 
rt-preseniing  tyi)es  of  different  nationalities,  and  several  recent 
skulls  of  Indians;  together  with  implements  of  war  and  domestic 
use,  from  the  Indians,  Swiss  Lake  Dwellers,  Cliff  Dwellers,  etc. 

The  archaeological  collection  is  very  valuable;  containing  a 
large  number  of  skulls  and  relics  from  the  pre-historic  cemetery  at 
Madisonville,  Ohio,  a  collection  which  it  would  be  impossible  to 
<luplicate.  A  collection  of  pottery  from  Missouri,  of  con^idcrabie 
value,  and  specimens  lately  received  from  the  National  Museum 
and  the  California  State  Mining  Bureau,  complete  the  report  of 
this  department. 

It  will  be  seen  that  local  archaeology  is  well  represented  here,  in 
the  Madisonville  collection,  but  this  is  a  small  part  of  the  rich  har- 
vest which  this  part  of  the  country  has  afforded — too  much  of  which 
has  been  compelled  to  go,  or  permitted  to  go,  to  Eastern  museums 
for  a  home. 

XI.       MINERALOGY. 

The  collection  of  minerals  contains  about  i,«oo  wptckmcm^  and 

is  in  excellent  condition  as  to  identification  and  locality. 

A  collection  of  about  80  specimens,  received  from  the  California 
State  Mining  Bureau,  has  recently  been  added. 

THE  LIBRARY. 

The  library  of  the  Society  now  includes  about  4*500  booki  and 
pamphlets,  and  its  increase  is  steady  and  rapid. 

Its  principal  source  of  increase  is  the  exchange  of  the  Journal 
for  the  publications  of  scientific  societies,  and  for  scientific  period- 
icals in  all  parts  of  the  world. 

The  accompanying  list  of  these  exchanges  will  show  the  extent 
and  great  value  of  this  work. 
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In  no  other  department  is  the  want  of  sufficient  room  so  much 
felt  as  in  this. 

New  and  valuable  exchanges  are  frequently  added  to  the  list : 
among  those  of  the  present  year  are  the  Bristol  Naturalists'  Society 
of  England,  and  the  Survey  of  India  Department. 

List  of  exehanges  received  for  the  Journal  of  the  Cincinnati 
Society  of  Natural  History. 

I.     United  States. 
Albany  : 

Albany  Institute. 

New  York  Agricultural  Exp.  Station. 

New  York  State  Museum. 
Amherst  : 

Amherst  College. 
Baltimore : 

Johns  Hopkins  University. 
Boston  : 

American  Academy  of  Arts  and  Sciences. 

Boston  Society  of  Natural  History. 
Brooklyn : 

Entomological  Society. 
Brookinlle,  Ind.: 

Natural  History  Society. 

Amos  W.  Butler. 
Buffalo:  ,  ,     . 

Society  of  Microscopists. 

Society  of  Natural  History. 
Cambridge: 

Museum  of  Comparative  Zoology. 

Peabody  Museum  of  Archaeology  and  Ethnology. 

Psyche. 
Chapel  Hill,  N.    C:  '  :' 

Elisha  Mitchell  Scientific  Society. 
Chicago  : 

Academy  of  Sciences. 
Cincinnati :    ■ 

Ohio  Historical  and  Philosophical  Society. 

Cincinnati  Observatory. 

Public  Library.      ' 
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Columbia,   Mo.: 

University  of  Missouri. 
Champaign,  III.: 

Illinois  State  Laboratory  of  Natural  History. 
Columbus : 

State  Meteorological  Bureau. 

Horticultural  Society. 
Craw/ordsville,  Ind.: 

Botanical  Gazette. 
Davenport,   Io7va  .\ 

Academy  of  Natural  Sciences. 
Denver : 

Colorado  Scientific  Society. 
Des  Moines: 

Academy  of  Sciences. 
Frankfort : 

Kentucky  Geological  Survey. 
Manhattan,   Kan.: 

Journal  of  Mycology. 
Mendon,  111: 

American  Antiquarian. 
Milwaukee : 

Public  Museum. 
Minneapolis : 

Minnesota  Academy  of  Sciences. 

State  Geologist. 
Neivport,   R.   I.: 

Natural  History  Society. 
New  Haven : 

American  Journal  of  Science. 

Connecticut  Academy  of  Arts  and  Sciences. 
New  Orleans: 

Academy  of  Sciences. 
New    York : 

American  Museum  of  Natural  History. 

American  Geographical  Society. 

American  Garden. 

The  Auk. 

Linnean  Society. 

New  York  Academy  of  Sciences. 
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New  York  Microscopical  Society. 

School  of  Mines  Quarterly. 

Torrey  Botanical  Club. 
Philadelphia  : 

American  Naturalist. 

American  Philosophical  Society. 

Franklin  Institute. 

Philadelphia  Academy  of  Natural  Sciences. 

Philadelphia  Zoological  Society. 

Second  Geological  Survey  of  Pennsylvania. 

Wagner  Free  Institute. 
Totighkeepsie : 

Vasser  Brothers  Institute. 
J^rinceton  : 

Princeton  College. 
Saiem : 

Essex  Institute. 

American  Association  for  the  Advancement  of  Science. 
San  Francisco : 

California  Academy  of  Science. 

California  State  Mining  Bureau. 

Technical  Society  of  the  Pacific  Coast. 
Sedalia^  Mo.: 

Natural  History  Society. 
St.  Louis: 

Academy  of  Natural  Sciences. 
Topeka : 

Kansas  Historical  Society. 

Washburn  College  Laboratory  of  Natural  History. 
Trenton,  N.J.: 

Natural  History  Society. 
Washington : 

American  Monthly  Microscopical  Journal. 

Bureau  of  Education. 

Entomological  Society. 

Philosophical  Society. 

Smithsonian  Institution. 

U.  S.  Geological  Survey. 

U.  S.  National  Museum. 
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U.  S.  Department  of  Agriculture. 
U.  S.  Commission  of  Fish  and  Fisheries. 
Number  of  Exchanges  in  the  United  States,  74. 

II.     Foreign. 
Argentine  Republic : 

Cordoba  :     Academia  Nacional  de  Ciencias. 
Austria : 

Vienna:     K..  K.  Naturhistorischen  Hofmuseum. 

Kaiser  Konig  Cieologischen  Reichsanstalt. 
Gorz:     Baron  von   Thumen. 
Australia : 

Sidney  :     Linnean  Society. 

Department  of  Mines,  N.  S.  W.iles. 
Royal  Society  of  New  South  Wales. 
Melbourne :     Public  Library,  Museum  and  National  Gallery 
of  Victoria. 
Belgium  : 

Brussels :     Societe  Malacologique  de  Belgique. 
Brazil: 

Rio  Janeiro:     Museu  Nacionil. 
Canada  : 

London  :     Canadian  Entomologist. 

Montreal :     Canadian  Record  of  Science. 

Toronto  :     Canadian  Institute. 

Ottawa:     Geological  and  Natural  History  Survey  of  Canada^ 
Field  Naturalists'  Club. 

Winnipeg:     Manitoba  Historical  and  Scientific  Society. 
CMi: 

Santiago:     Wissenschaftlichen  Verein. 
Costa  Rica  : 

San  Jose  :     Museu  Nacional. 
England : 

Bristol :     Naturalists'  Society. 

London  :     Royal  Microscopical  Society. 

Manchester :     Philosophical  Society. 
France  : 

Toulouse:      Academie   des   Sciences,   Inscriptions  et   Belles 
Lettres. 
Germany : 

Augsburg :     Naturhistorischen  Verein. 
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Berlin  :     Akademie  die  Wissenschaft. 

Botanischen  Verein  der  Prov.  Brandenburg. 
Basel :     Naturforschenden  Gesellschaft. 
Bremen :     Naturwissenschfdichen  Verein. 
Braunschweig  :     Verein  fur  Naturwissenschaft. 
Cassel :     Verein  fur  Naturkunde. 
Frankfort  on  Oder  :     Societatum  Litterae. 
Giesen  :     Oberhessiche  Gesellschaft  fur  Natur  und  Heilkunde. 
Halle:     K.  Leopold-Carolin  Deutschen  Akademie  der  Natur- 

forschen. 
Leipsic  :     Verein  fur  Erdkunde. 
Munster  :     Westfalichen   Provinzial  Verein   fur  Wissenschaft 

und  Kunst. 
Stuttgart :     Verein  fur  Vaterlandische  Naturkunde  in  AVurt-- 
temberg.  "* 


Holland: 

Leiden: 
India : 

Calcutta 


Netherland  Zoological  Society. 

Geological  Survey  of  India. 
Survey  of  India  Department. 


Italy 


Naples :     Societe  Africana  d  Italia. 
Pisa :     Societa  Toscana  di  Scienza  Naturali. 
Rome :     Ministero  di  Agricoltura  Industria  E  Commercio. 
Musv:i  di  Zoologia  ed  Anatomia  Comparata. 


Turin  : 
Japan  : 

Tokyo : 

Mexico : 

Mexico 


Deutschen  Gesellschaft  fur  Natur  und  Volkerkunde 
Ostasiens,  Teikoku  Daigakee. 


Sociedad  Mexicana  de  Historia  Natural. 
Sociedad  Cientifica,  "Antonio  Alzate." 
Nonvay : 

Christiania:     Royal  University  of  Norway. 
JVova  Scotia  : 

Halifax  :     Nova  Scotian  Institute  of  Natural  Sciences. 
Russia : 

Kiew  :     Societe  des  Naturalistes. 

Moscow:     Societe  Imperiale  des  Naturalistes. 

St.  Petersburg  :     Comite  Geologique  de  Russie. 
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Scotland : 

Edinburgh :     Botanical  Society. 
Royal  Society. 
Royal  Physical  Society. 
Glasgow  :     Natural  History  Society. 
^outh  Africa: 

Cape  Town:     Philosophical  Society. 
Spain  : 

Barcelona  :     Academia  de  Ciencias  Naturales  y  Artes. 
Sweden  : 

Stockholm  :     1' Academic  Royale  des  Sciences. 
Kong'l  vetenkaps  Akademiens. 
L'Institute  Royal  Geologique  de  la  Suede. 
Riksmusei  Palaentologiska. 
Switzerland : 

Bern :     Naturforschende  Gesellschaft. 

Zurich  :     Schweirzerischen  Naturforschende  Gesellschaft. 


Total  Foreign  Exchanges,  .64 

Domestic  Exchanges,  ...        74 

Grand  Total, 138 

Respectfully  submitted, 

Horace  P.  Smith,  Custodian. 
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CONTRIBUTIONS  TO   THE   ICHTHYOLOGY   OF    OHIO. 

No.    2. 

By  Dr.  James  A.   Henshall. 

In  the  Journal  of  the  Society  for  July-October,  1888,  pp.  76-8o> 
I  have  recorded  a  list  of  seventy  species  of  fourteen  families  of 
fishes  collected  within  the  limits  of  Hamilton  County,  in  April  and 
May,  1888.  Since  that  time,  in  July,  I  visited  Sandusky  and  Put- 
in-Bay, where  I  was  enabled  to  identify  a  number  of  species  belong- 
ing to  the  fauna  of  Lake  Erie. 

In  August,  Hon.  Nicholas  Longworth  of  this  city,  in  the  cause 
of  science,  kindly  placed  at  my  service  his  fine  and  commodious 
steam-yacht  "C.  O.,"  with  full  crew  of  six  men,  for  the  purpose  of 
an  exploration  of  the  Ohio  River  and  its  tributaries.  Owing  to 
this  characteristic  act  of  liberality  and  generosity  on  the  part  of 
Judge  Longworth,  Prof.  C.  H.  Gilbert  and  myself  were  enabled 
to  spend  three  weeks  on  the  Ohio  and  its  tributaries,  between 
Marietta  and  Cincinnati;  and  although  the  river  was  at  an  unprece- 
dented high  stage  of  water  for  the  season — from  twenty  to  thirty 
feet  above  low  water-mark— covering  the  bars  and  backing  up 
the  tributaries  for  miles,  we  succeeded  in  collecting  most  of  the 
species  named  in  my  former  list,  in  extending  the  range  of  other 
species,  and  in  adding  some  not  named  in  that  list,  and  others  not 
heretofore  taken  in  Ohio  waters. 

During  September  and  October  I  assisted  Capt.  J.  W.  Collins, 
and  Dr.  T.  H.  Bean,  of  the  U.  S.  Fish  Commission,  in  collecting 
fishes  from  Ross  Lake,  Little  Miami  River  and  Sycamore  Creek, 
for  stocking  the  aquaria  of  the  Commission  on  exhibit  at  the  Ohio 
Valley  Centennial  Exposition,  and  I  also  had  opportunities  of 
examining  the  aquaria  of  Mr.  Hugo  Mulertt  at  the  same  Exposi- 
tion. I  have  also  occasionally  inspected  the  fish  markets  of  Cin- 
cinnati for  species  from  the  Ohio  River  and  Lake  Erie. 

From  these  various  sources  I  have  been  enabled  to  add  forty 
species  and  ten  families  of  Ohio  fishes  not  named  in  my  first  list — 
a  few  of  which  are  also  to  be  added  to  the  fauna  of  Hamiltoa 
County. 
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My  former  list  and  the  prcsciu  one  aggregate  one  hunderd  and 
ten  species,  distributed  among  twenty-four  families,  which  I  think 
is  fully  two-thirds  of  the  entire  number  of  known  species  to  be 
found  in  Oiiio  waters.  Next  summer  I  hope  to  add  to  these  lists 
by  exploring  the  streams  in  the  interior  of  the  State,  on  both  sides 
of  the  w.iter-shed  separating  the  waters  of  Lake  Erie  Irona  those  of 
the  Ohio  Valley. 

A  number  of  fishes  which  I  know  to  be  common  to  Lake  Erie^ 
and  some  that  belong  to  the  Ohio  River  system,  are  not  included 
in  these  lists,  and  will  not  be  until  I  have  positively  identified  them 
as  existing  within  the  limits  of  the  State. 

I  am  arranging  a  series  of  species  from  these  collections  for  the 
Museum  of  the  Society,  and  shall  add  to  it  from  time  to  time  as 
opportunity  offers ;  for  I  deem  it  of  the  utmost  importance  rhai  thf 
Society  should  possess  as  complete  an  exhibition  of  the  fishes  of 
Ohio  waters  as  possible.  Heretofore  this  branch  of  the  fauna  of 
the  State  of  Ohio  has  been  entirely  ignored  or  neglected,  for  I  find, 
outside  of  my  own  collections,  but  four  specimens  of  Ohio  fishes 
in  the  Museum  of  the  Society — a  sturgeon,  a  paddle-fish,  a  gar  and 
an  eel. 

In  the  following  list  the  name  of  the  original  describer  of  each 
species  is  alone  given,  as  in  the  first  list.  Where  the  original  com- 
bination of  generic  and  specific  title  is  still  retained,  the  name  of 
the  author  is  printed  without  parentheses;  where,  however,  the 
origin.il  describer  places  the  species  in  cjuestion  in  a  genus  different 
from  the  one  here  adopted,  the  author's  name  is  inclosed  in 
parentheses — following  the  plan  adopted  by  IV  IV  '^  Jordan  iiv 
his  last  edition  of  "Manual  of  the  Vertebrates. 

Those  families  marked  with  an  (*)  asterisk  are  aUUiiional  to  the 
first  list. 

Family  L— PtTROMYZONTIDiE.  ♦ 

1.  Petromyzon  c  ncolor  (  Kirtland).    Lamprey.    A  specinieiv 

of  this  species,  about  six  inches  long,  was  presented  by  Dr.  Chas. 

E   Caldwell,   it  having  passed  through  a  hydrant  pipe  in  a  house 

in  the  city. 

Family  IL -LEPisosrEiDiE.  * 

2.  Lepisosteus  osseus  (Linnaeus).  Long-nosed  Gar.  Ohio 
River ;  Lake  Erie. 

3.  Lepisosteus  PLATYsit>xius  Rafincsquc.      Short-nosed  Gar. 

Lake  Erie. 
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Family  III. — Amiid^.  * 

4.  Amia  calva    Linnaeus.     Dog-fish.     Lake  Erie. 

Family  IV. — Silurid^. 

5.  Ameiurus  natalis  (LeSueur).     Yellow  Cat.     Lake  Erie. 

6.  Ameiurus  vulgaris  (Thompson).  Long-jawed  Cat.  Lake 
Erie. 

7.  Ameiurus  nebulosus  (LeSueur).     Bull-head.       Lake  Erie. 

8.  Leptops  olivaris  (Rafinesque).  Mud  Cat.  White  Oak 
Creek ;   Ohio  River. 

9.  NoruRUS  miurus  Jordan.  Variegated  Stone  Cat.  Ohio 
River    (Raccoon  Island). 

10.  NoTURUS  GYRiNUs  (Mitchill).  Chubby  Stone  Cat.  Ross 
Lake. 

Family  V. — Catostomid^e. 

11.  IcTiOBUS  URUS  (Agassiz).  Razor-backed  Buffalo.  Ohio 
River  (Cincinnati). 

12.  IcTiOBUS  thompsoni  (Agassiz).     Lake  Carp.    Lake  Erie. 

13.  Catostomus  CArosTOMUS  (Forster).  Northern  Sucker. 
Lake  Erie. 

14.  Moxostoma  aureolum  (LeSueur).  Lake  Red-horse. 
Lake  Erie. 

The  species  in  first  list  called  Moxostoma  crassilabre  has  since 
proved  to  be  Placopharynx  carinatqs,  which  we  found  to  be 
abundant  in  the  Ohio  and  its  tributaries.  I  do  not  think  the 
former  species  exists  west  of  the  mountains. 

Family  VI. — Cyprinid^e. 

15.  Hybognathus  NUCHALis  Agassiz.  Silvery  Minnow.  White 
Oak  Creek  ;  Ohio  River. 

16.  Hybopsis  hyostomus  (Gilbert).  Hog-mouthed  Chub. 
Ohio  River  (Raccoon  Island). 

17.  Cypri.vus  CARPio  Linnaeus.  German  Carp.  I  saw  two 
^ne  Mirror  Carp  taken  on  a  trot-line,  with  helgramite  (larva  of 
CoRYDALis  coRNUTUs)  bait,  at  Remington,  L.  Miami  River;  Ross 
Like. 

•    Family  VII. — Salmonid^  * 

18.  CoREGONus  clupeiformis  (MitchiU).  White  fish.  Lake 
Erie. 

19.  CoREGONUS  ARTEDi  LeSueur.      Lake  Herring.     Lake  Erie. 


Contributions  to  the  Ichthyology  of  Ohio.  125 

20.  Salvelinus  namaycush  (VValbaum).  Lake  Trout  Lake 
Erie. 

21.  Salvelinus  fontinalis  (Mitchill).  Brook  Trout  Ca»- 
talia  Creek  (near  Sandusky).  This  is  a  very  cold  spring  creek 
proceeding  from  the  well-known  Castalia  spring,  and  is,  I  believe, 
the  only  trout  stream  in  Ohio ;  the  stock  is  kept  up  by  the  introduc- 
tion of  fry  at  regular  periods. 

Family  VIIL  — Esocid^  * 

22.  Esox  vermicul'atus  LeSueur.  Grass  Pickerel.  Minrnee 
River;  Lake  Erie. 

23.  Esox  LUCIUS  Linnaeus.  Northern  Pickerel ;  Pike.  Lake 
Erie;  Sandusky  River. 

24.  Esox  NOBiLiOR  Thompson.  Mascalonge.  Ohio  River; 
Lake  Erie.  I  have  seen  heads  of  large  pike  from  several  streams 
in  eastern  Ohio  and  North-western  Kentucky,  said  to  have  weighed 
from  thirty  to  forty  pounds,  ;ind  there  were  no  specific  differences 
between  them  and  those  of  the  mascalonge  of  the  Great  Lakes. 

Family  IX. — Anguillid^* 

25  Anguilla  ANfGUiLLA  (Linnaeus).  Eel.  Lake  Erie;  Ohio 
River. 

Family  X. — GASTEROSTElDit.  * 

26.  EucALiA  iNCON'STANS  (Kirtland).  Brook  Stickleback.  Cas- 
talia Creek. 

Family  XL — Aphredoderid^.  * 

27.  Aphreuoderus  SAVANUS  (Gilliams).     Pirate  Perch.    Lake 

Erie. 

Family  XII. — CENTRARCHIDiB. 

28.  PoMoxis  ANNULARIS  Rafinesquc.  New-light;  Croppic. 
Muskingum  River;  Ohio  River  (Raccoon  Island). 

29.  Amblopliies  RUPEsrRis  (Rafinesque).  Rock  Bass.  Lake 
Erie;  Ohio  River  (near  L.  Sandy  R.). 

30.  Lepomis  NOTArus  (Agassiz).     Sun-(ish.     L,  Miami  River. 

31.  Lepomis  gibbosus  (Linnreus).  Common  Sun-fish.  Ross 
Lake;   Lake  Erie. 

Family  XI 11. — Pkrcipf.. 

32.  ErnEOsioM  \  Asi'KKLLU8  (JorJan).  Rough  Darter.  Mus- 
kingum River 
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33.  Etheostoma   copelandi   (Jordan).     Copeland's     Dart^r.. 
Muskingum  River;  Ohio  River  (Raccoon  Island). 

34.  Etheostoma"  shumardi    (Girard).     Shumard's     Darter. 
Muskingum  R.  ;  Ohio  R.  (near  Parkersburg). 

35.  Etheostoma    scierum   (Swain).    Shaded     Darter.     Ohio- 
River  (near  L.  Sandy  R.). 

36.  Etheostoma  evides  (Jordan  and  Copeland).     Gilded  Dar- 
ter.    Ohio  R.  (Raccoon  Island). 

37.  Etheostoma  camurum     (Cope).      Blue-breasted    Darter. 
Muskingum  River. 

38.  Perca  flavescens  (Mitchill).     Yellow^Perch.     Lake  Erie;. 
St.  Mary's  Reservoir. 

Family  XIV. — Serranid^,  * 

',39.  Roccus  chrysops  (Rafinesque).     White  Bass.     Lake  Erie. 

Family  XV. — Gadid^e* 
40.     Lota  lota  (Linnaeus).     Lake  Erie. 
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BIG  GUNS. 

By  Col.  J.  W.  Abert. 

(Read  November.  1888.) 

The  advances  in  artillery  since  our  late  war  have  placed  gunnery 
among  the  most  refined  mechanical  sciences  of  the  age. 

In  1842  experiments  were  made  l)y  Col.  Bomford  U  ^  A., 
which  showed  the  diminishing  pressure  of  a  charge  of  powder  from 
the  breech  to  the  muzzle  of  a  cannon.  These  experiments  con- 
trolled the  external  form  of  the  gun.  And  the  tensile  strength  of 
a  square  inch  bar,  of  the  metal  of  which  the  gun  was  composed, 
showed  its  strength,  and  limited  the  quantity  of  powder  in  the 
charge. 

When  we  consider  that  200  pounds  to  the  square  inch  is  the  limit 
of  the  test  of  our  steamboat  boilers,  and  that  some  of  our  steel  guns 
are  made  of  metal  which  possessed  a  tensile  strength  of  33  tons  to 
the  square  inch,  we  can  appreciate  the  stupendious  power  of  the 
machines  which  the  progress  in  the  art  of  war  has  placed  in  our 
hands  in  the  rifled  cannon  of  the  present  times. 

It  is  an  axiom  in  artillery  that  no  gun  can  sustain  a  pressure  per 
square  inch  greater  than  the  tensile  strength  of  a  square  inch  bar 
of  metal  of  which  it  is  composed. 

The  amount  of  pressure  exercised  by  the  tiring  of  the  charge  of 
powder  can  be  shown  for  every  part  of  the  gun,  from  breech  to 
muzzle — 

First,  by  Bomford  and  Wade's  experiments. 
Second,  by  Rodman's  pressure  guage. 
Third,  by  the  Electro-ballistic  Chronoscope.  — 
To  Prof  Joseph  Henry,  of  the  Smithsonion  Institution,  and  for- 
flierly  my  old  Professor  at  Princeton  College,  N.  J.,  belongs  the 
credit  of  using  the  electric  spark  in  recording  the  velocity  of  pro- 
jectiles, and  solving  the  most  diflficuli  of  problems  in  gunnery. 
Thus,  we  obtain  the  initial  velocity;  also  the  velocity  of  the  projec- 
tiles at  any  point  of  the  trajectory. 

Prof.  Henry  devised  the  first  complete  Electro-ballistic  Chrono- 
scope, for  recording  by  electrical  agency  the  time  occupied  by  a 
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projectile  in  its  passage  between  two  given  points.  Henry's  chro- 
nograph provides  against  every  instrumental  error.  Terminal 
pairs  of  wires  from  a  number  of  different  pairs  of  screens,  through 
which  the  projectile  passed,  would  send  sparks  which  perforated  the 
graduated  paper  covering  the  recording  cylinder,  and  impressed  their 
marks  ;  thus,  the  velocity  of  the  projectile.  In  all  required  points  in 
its  path,  may  be  determined  by  a  single  experiment.  He  visited 
Maj.  Mordecai  during  his  ballistic  experiments  at  the  Washington 
Arsenil  and  told  him  that  velocities  could  be  best  determined  by 
electricity. 

Capt.  Schultz  of  the  French  army  combined  a  method  of  graph- 
ically recording  vibrations  of  a  tuning-fork  with  Helmholtz's  way 
of  making  them  isochronous  and  Henry's  cylinder  and  induction 
spark,  and  produced  an  apparatus  capable  of  meeting  every  demand 
required  in  the  solutions  of  questions  in  regard  to  this  subject  — 

Proof  of  gunpowder, 

Hygrometrical  test. 

Proportion  of  ingredients, 

Mode  of  manufacture, 

Density, 

Size  of  grains, 

Charges  for  guns. 

Cartridges  for  cannon, 

Windings  of  balls. 

Loss  of  force  by  the  vent, 

Effects  of  wads,  etc. 
In  a  X  inch  gun,  loo  inches  in  length,  the  total  time  required 
for  the  projectile  to  reach  the  muzzle  is  y^^  of  a  second. 
Records  are  obtained  from  the  chronoscope  of  the  time  required  for 
the  passage  of  the  shot,  between  two  points  in  the  gun  only  2.7 
inches  apart. 

If  you  desire  to  estimate  the  strain  on  the  gun,  or  the  quan- 
tity of  motion  imparted  to  a  projectile,  we  know  that  if  the  mean 
pressure  (P)  of  the  gas  be  multiplied  by  the  space  (S)  passed  over 
by  the  projectile  in  acquiring  its  velocity,  the  result  will  be  the 
measure  of  the  work  done  by  the  charge  of  powder ;  and  it  will  be 
equal  to  the  work  of  stopping  the  same  projectile,  no  matter  how 
or  by  what  means  it  may  be  done. 

The  same  result  is  obtained  by  measuring  the  velocity  impar- 
ted to  the  projectile  under  the  circumstances  mentioned,  and  mul- 
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tiplying  the  square  of  the  velocity  by  one-half  the  mass  of  the  pro- 
jectile, since  the  mass  is  equal  to  the  weight  «livw|-H  by  the  force 
of  gravity. 

"The  expression  of  the  work  stored  in  the  projectile,  and  which 

must  be  expended  in  bringing  it  to  rest==___  where  W.=weieht 

of  the  projectile,  V.=:velocity  of  the  projectile  in  feet,  and  g=  the 
force  of  i^ravity  in  feet,  or  the  velocity  a  body  will  acquire  by  its 
own  weight  ip  one  second  of  time." 

The  machines  for  ascertaining  pressure  are  :  The  ballistic  pendu- 
lum, Navez's  Chronoscope,  Benton's  thread  velocimeter,  Bou- 
lenges'  Chronograph,  .Schultz's  Chronoscope,  Rodman's  pressure 
guage,  Noble's  ChronoscG;>e  and  Vignotti,  C\ishing  and  others. 
Through  the  kindness  of  Capt.  A.  H.  Russell,  U.  S.  ordinance  corps, 
we  have  the  opportunity  of  examining  the  chronoscopes  which  were 
displayed  at  the  War  Department  Exhibit  at  the  Cincinnati  Expo- 
sition. Capt.  Russell  will  demonstrate  the  practical  working  of 
these  machines. 

Tne  purpose  of  these  michines  is  to  measure  the  velocity  of  a 
bullet  or  a  cannon  ball,  while  passing  over  the  space  between  two 
targets. 

Whether  we  use  pendulums,  or  heavy  rods,  as  in  the  Bouiange 
machines,  the  general  principles  are  the  same.  I  have  made  a  draw- 
ing on  the  blackboard  of  the  Bouiange  machine,  as  it  seemed  to  me 
to  be  the  simplest  to  understand. 

This  instrument  consists  of  a  central  standard  or  supporting  rod 
which  carries  two  electro-magnets.  The  magnet  highest  upon  the 
Standard  is  connected  by  electric  wires  to  target  No.  1,  and  it  sup- 
ports a  heavy  rod  of  20  inches  in  length,  which  rod  drops  the 
instant  that  target  No.  i  is  attained  by  the  projectile.  When  target 
No.  2  is  ruptured  the  m  ignetic  current  to  the  second  magnet 
is  cut,  and  mstantly  the  second  rod  falls.  In  falling  it  strikes  the 
disk  at  the  end  of  a  lever,  which  sets  free  a  circular  knife.  This 
knife  makes  a  cut  on  the  first  rod,  which  thus  records  how  far 
the  first  rod  had  fallen  before  the  second  rod  was  set  free. 

Before  beginning  to  experiment,  you  set  free  the  short  rod  only^ 
and  the  cut  or  nick  made  by  the  knife  when  the  long  or  chronome- 
ter rod  is  at  rest,  will  give  the  "origin"  or  zero  point  from  which 
you  measure  the  height  fallen  by  the  chronometer  rod,  while  the 
projectile  is  traversing  the  distance  between  the  targets. 
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Since  the  fall  of  the  chronometer  rod  follows  the  law  of  fall  of 
fieavy  bodies,  we  have  the  formula  T=^^  H  .  which  istheequa- 

g 
tion  of  this  machine.  Now  T'  represents  the  time  which  the 
chronometer  rod  occupies  in  falling  (the  distance  H),  supposing 
-every  part  of  the  machine  to  act  instantaneously,  but  there  is  a 
•delay  in  the  action  of  the  first  magnet,  which  would  shorten  the 
nralue  of  the  time,  we  therefore  designate  it  by  —  M. 

There  is  a  delay  in  the  action  of  the  second  mngnet,  which 
upholds  the  short  or  ''register  rod,"  designate  this  by  +  M' ;  a 
delay  due  to  the  time  required  by  the  short  rod  to  fVdl  on  the  trigger, 
call  this  -]-  t';  next  we  have  a  delay  caused  *by  the  time  required 
f&f  the  disengagement  of  the  trigger,  equal  to  -f-  i"  ;  and  lastly  a 
Ji  delay  required  for  the  knife  lo  reach  the  chronometer  rod,  call 
this  correction  +  \!" ,  consecjuently  we  must  correct  the  value  of  T' 
by  subtracting  the  sum  of  these  (juautities.  Designating  the  true 
time  by  T,  we  now  find  that  T=:'r— (M' f  t'+l"+t"'— M)  or 
-calling  the  sum  of  the  corrections  t  we  have  T:=T' — t. 

The  value  of  (t)  the  sum  of  the  corrections  can  be  obtained  by 
means  of  the  device  called  the  "Di-juncior;"  it  serves  to  break  the 
•electric  currents  from  both  lari^ets  at  the  same  instant,  and  the 
nick  made  by  the  knife  on  the  chronometer  rod  will  mark  a  point 
-called  the  "di-junctor  reading."  Commencing  with  this  pomt  as  the 
orii;in.  or  O  point,  we  get  the  corrected  value  T'  - 1,  that  is  the  true 
value  T. 

A  graduated  rule,  or  scale,  is  used  for  measuring  the  height  of 
the  nick  above  the  zt-ro  point.  If  you  have  the  scale  calculated  for 
^  di><tince  of  fifty  yards,  the  velocity  of  the  projectile  can  be  at 
once  determined.  Si^iould  it  be  necessary  to  place  the  targets 
iKvirer.  the  velocity  can  be  found  by  multiplying  the  number  read 
•off  the  scale  by  the  actual  distance  between  the  targets  divided 
by  fifty.  The  height  of  the  nick  on  the  chronometer  rod  above 
the  "origin"  is  given  by  the  formula  H^)4g  T'^. 

In  the  chronoscopes  which  have  pendulums  in  place  of  the 
ToJs,  the  time  due  to  the  arc  of  oscillation  can  by  the  theory  of  the 
pendulum  be  readily  ascertained. 

Benton's  chronoscope  recommends  itself  on  account  of  its  great 
simplicity,  as  it  dispenses  with  the  necessity  of  voltaic  batteries. 
It  operates  by  the  means  of  threads  which  are  stretched  from  the 
targets  to  the  pendulums,  the  threads  in  being  ruptured  by  the  pro- 
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jectile,  on  traversing  targets  i  and  i,  instantly  let  fall  the  pendulums 
corresponding  to  these  targets. 

The  Noble  chronoscope  registers  the  precise  instant  when  a 
projectile  passes  certain  points  in  the  bore  of  the  gun.  The  record- 
ing apparatus  consists  of  disks  36  inches  in  circumference,  which 
are  made  to  revolve  at  the  speed  of  1,000  inches  per  second,  linear 
velocity:  by  means  of  a  vernier  each  inch  is  divided  into  -j-5'-^,  a 
linear  representation  is  thus  obtained  at  the  circumferenrr,  of  the 
■one  millionth  part  of  a  second  (jTTiyiaiyT  ®^  *  second). 

Plugs  of  steel  containing  the  wires  of  the  induction  coil,  are 
screwed  into  the  gun,  with  a  device  at  ihe  end  of  tHe  plug,  so 
that  as  each  j>lug  is  reached  by  the  projectile,  the  wires  are  cut  and 
the  spark  is  delivered. 

Records  have  been  obtained  of  plugs  only  2.4  inches  apart. 

From  the  velocities  of  the  projectile  thus  obtained  we  can  deter- 
mine exactly  the  amount  of  pressure  on  each  square  inch  of  the 
bore,  due  to  the  firing  of  the  charge  of  powder,  and  the  velocity  at 
any  point  of  the  trajectory. 

The  total  energy  of  a  body  in  motion  is  the  x^im^il  aiuwuni  of 
work  it  will  produce  before  being  brought  to  a  state  of  rest,  it  varies 
a>  the  weight  of  the  body  multiplied  by  the  square  of  the  velocity. 
This  work  is  equal  to  the  weight  it  is  capable  of  raising  one 
foot  high,  and  is  equal  to  the  weight  in  pounds  of  a  projectile, 
multiplied  by  the  srpiare  of  the  velocity  in  feet  and  divided  by 
twice  the  accelerating  force  of  gravity. 

Thus,  if  a  projectile  of  165  pounds,  be  moving  with  a  velocity  of 
1,470  feet  per  second,  the  work  it  will  accomplish  is 

^><il±7^'=2472  foot  tons. 
64.4. 

The  energy  in  the  2,000  pound  projectile  fired  from  the  100  ton 
gun  at  Spezia  was  over  30,000  foot  tons.  That  is  to  siy,  that  if  the 
Italian  armor-clad  vessel,  the  "Duilio"  weighed  10,000  tons,  the 
ener^'y  stored  in  the  projectile  of  one  of  her  own  guns  would  lift 
the  whole  ship  bodily  to  the  height  of  three  feet. 

If  the  projectile  should  strike  the  turret  of  a  monitor,  which  tuirct 
weighed  400  tons  or  so,  the  gearing  would  be  so  strained  that 
the  turret  could  not  work  ;  or  when  we  consider  there  is  sufficient 
energy  to  lift  it  as  high  as  the  main-top,  it  requires  no  great  stretch 
of  the  imagination  to  understand  that  such  a  turret,  with  all  its  con- 
itents  might  be  knocked  clean  overboard. 


132  Cincinnati  Society  of  Natural  History. 

The  penetratin.fj  effect  of  a  projectile  is  equal  to  the  energy  per 
inch  of  circumference  in  foot-tons,  i.e.^  the  total  energy  divided  by 
the  number  of  inches  in   the   circumference    of  the    projectile — 

'    Wv2 

—   2gX2rR2 

The  energy  of  the  projectile  is  met  by  the  resistance  required  to 
shenr  a  hole  in  the  armor,  which  will  coincide  with  the  circumfer- 
ence  of  the  projectile. 

In  1865  our  largest  guns  were  smooth-bore,  muzzle-loaders,  2a 
feet  3  inches  long,  20  inches  caliber,  and  weighed  51  tons. 

Then  came  the  long,  tapering  steel  guns,  built  up  of  numerous 
coils  of  steel,  with  breech  plugs  or  "obturators,"  which  are 
hinged  to  the  breech  of  the  gun,  or  are  arranged  to  rest  on  a  sliding: 
table,  to  be  moved  by  steam. 

The  dimensions  of  the  steel  guns  are  as  follows : 

23  feet  4  inches  long,     8  inch  caliber,     13  tons  weight. 

-  ■■  ■■  U  JQ  <i  27  " 

"  12  *'  47        "  " 

16  "  115        "  " 

17^        "  150        '' 

Dimensions,  etc.,  of  the  iio  ton  ("Armstrong  Gun")  English 
gun,  breech-loader:  Caliber,  16.25  in.;  length,  43  feet ;  length  of 
bore,  30  feet;  weight  of  gun  charge,  900  pouflds  powder;  weight 
of  projectile,  2,240  pounds;  length  of  projectile,  4^  feet;  range, 
10  miles,  at  high  elevation,  13  miles;  muzzle  velocity,  2,128  feet 
per  second;  energy,  56,520  foot-tons;  penetration,  33.8  inches  in 
wrought  iron,  will  withstand  a  pressure  of  30  tons  to  the  square 
inch. 

The  big  German  gun,  of  Krupp,  weighs   150  tons;   the  projec- 
tile, 3,300  pounds  ;  the  length  is  60  feet ;  charge  of  powder,  ^  ton 
range,  lo^^  m  les.* 

At  the  Centennial  Exposition  is  a  wooden  model  of  the  shell  of 
the  Krupp  gun,  which  is  6  feet  high  and  i^  feet  in  diameter,  or 
4^  feet  circumference. 

Instead  of  the  old-fashioned  12  inch  and  13  inch  mortars,  we 
now  have  a  long  12  inch  howitzer,  firing  a  bomb-shell,  and  with 
seventy  pounds  of  powder  it  has  a  range  of  six  miles.  Fired  at  an 
angle  of  75°  the  shell  can  be  thrown  to  the  height  of  three  miles. 

•^Length  of  chnrge,  6  feet  4  inches,  second  half  with  a  cylindrical  space 
or  fine  grained  povder;  length  of  shell,  4  feet  7  inches;  weight  of  charge^ 
,800  pounds;  charge  of  shell,  200  pounds. 
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We  have  "disappearing  carriages,"  by  means  of  which  the  gun 
can  be  dropped  down  out  of  sight,  and  out  of  horizontal  fire  of  the 
enemy — Major  King's  counterpoise  carriage  for  muzzle  loaders, 
and  the  Elswick  hydro-pneumatic  carriage  for  breech-loaders. 
They  are  protected  with  armor-plated  shields  or  turrets. 

We  have  the  Gruson  armored  battery,  with  embrasures  of  chilled 
iron,  a  model  of  which  is  to  be  seen  at  the  Exposition  building  in 
Cincinnati. 

To  operate  the  very  big  guns,  we  require  complicated  carriages, 
on  which  the  gun  is  mounted  with  hydraulic  jacks  for  lifimg,  pneu- 
mitic  cylinders  for  checking  recoil,  and  various  levers  for  moving 
the  gun  by  hand,  for  opening  and  closing  the  breech,  hoisting  and 
mserting  the  charge  -  machines  which  require  for  their  manipula- 
tion and  repair  a  skilled  mechanical  engineer. 

Other  nations  have  these  war  appliances,  and  we  are  compelled 
to  keep  pace  with  them  or  be  at  their  mercy  m  time  of  war. 

The  multiplicity  of  devices  displayed  in  the  War  Department 
Exhibit  of  the  Centennial  Exposition,  demonstrates  the  necessity  of 
complete  records,  and  of  life  study  on  the  part  of  a  certain  set  of 
officers,  whose  attention  is  constantly  directed  to  these  subjects. 

The  bii^  guns  of  our  late  war  were  not  of  long  life.  One  thou- 
sand rounds  is  considered  the  average  life  of  such  guns,  but  the 
R'fied  Parrott  Guns — 100,  200  and  300  pounders — which  we  used 
at  the  bombardment  of  Charleston,  S.  C,  many  of  them  endured 
not  more  than  100  rounds.  The  first  200  pound  gun  placed  in  l!ie 
Swamp  Angel  Battery,  burst  on  the  thirty-sixth  round. 

On  the  south  end  of  Morris  Island  24  bursted  guns  lay  in  frag- 
ments, and  one  a  disabled  Witworth  gun.  With  many  the  buit-end 
of  the  breech  was  blown  out  of  the  wrought-iron  jacket  or  reinforce. 
In  others  the  body  of  the  gun,  owing  to  a  transverse  strain,  was 
split  into  fratfnients  along  the  lines  of  the  axis  of  the  bore.  The 
gro  )ves  much  eroded  and  the  lands  worn  flat.  These  guns  are 
quite  expensive  machinos,  for  the  new  steel  guns  of  Kr"«^«'«'^-» 
about  $1,000  per  ton. 

The  fuzes  necessary  to  explode  the  shells  on    their  strikii. 
point  aimed  at,  are  exhibited  in  t'ri-at  numbers,  and  are  woiii. 
in  contrivance. 

We  have  three  kinds,  viz.,  tune,  percussion  and  concussion 
fuzes. 

Among  the  best  are  the  time  fuzes,  combined  with  the  Laidley 
friction  igniter,  as  seen  in  the  Eureka  Fuse. 
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A  bad  fuse  will  i)rematurely  burst  the  shell  in  the  gun  and 
destroy  the  gun. 

Mr.  Parrott  said  that  his  big  guns,  in  the  Navy,  endured  well. 
This  may  have  been  due  to  the  cleanness  of  the  guns  on  the  water, 
for  on  land  the  rifled  grooves  would  get  clogged  with  sand  and 
-earth  thrown  up  by  the  enemy's  shot,  or  introduced  on  the 
rammer. 

Our  Generals  dislike  to  fire  oftener  than  is  necessary,  as  every 
^hot  diminishes  the  life  of  the  gun.  A  perfect  record  is  kept  of 
each  shot  fired,  and  when  500  shots  have  been  expended,  the  life 
of  the  gun  is  half  over. 

We  had  a  30-pounder  on  Morris  Island  which  fired  4,606  times, 
at  40°  elevation,  and  most  of  the  shells,  4,253,  reached  the  city  of 
Charleston.      I  mide  a  post-mortem  portrait  of  the  fragments. 

At  the  mouth  of  the  Savannah  River,  on  Cockspur  Island, 
stood  a  casemated  fort,  called  Fort  Pulaski.  The  walls  were  of 
the  besT:  brick,  laid  in  hydraulic  mortar  or  cement,  and  7^  feet 
in  thickness  and  25  feet  in  height,  surrounded  by  a  ditch  45  feet 
wide  and  6  feet  deep.  At  the  gorge,  or  back  wall  of  the  fort,  was 
-an  earth-work,  called  a  demi-lune,  with  a  ditch  32  feet  wide. 

This  fort  was  garrisoned  by, 360  men,  with  the  full  complement 
of  officers,  and  was  supplied  with  armament,  ammunition  and  pro- 
visions. One  would  have  thought  this  fort  impregnable,  especially 
as  the  nearest  point  for  erecting  the  batteries  was  on  the  south 
bank  of  the  Savannah  River,  one  mile  distant.  It  was  there  that 
General  Gillmore  established  his  batteries  of  Parrott  and  James' 
rifled  guns.  He  opened  fire  on  the  loth  of  April,  1862,  and  the 
fort  surrendered  at  2  f.  m.  on  the  nth.  In  that  short  time  a  breach 
had  been  made  through  the  7^  feet  thickness  of  wall  of  30  feet 
wide,  and  then  every  shell  was  dropping  on  the  powder  magazines 
of  the  north  and  south  ends  of  the  gor^e  wall. 

Without  the  effective  powers  of  the  big  guns,    Fort  Pulaski  was 
impregnable  to  all  the  efforts  of  infantry,  cavalry  and  field  artillery. 
The  breaching* of  the  walls  of  such  a  fort,  at  a  mile  distant,  was 
a  new  event  in  the  era  of  military  records. 

The  capture  of  the  south  end  of  Morris  Island  and  Fort  Wagner, 
with  its  strong  bomb-proof  shelter,  adds  more  evidence  of  the 
efficiency  of  big  guns. 

Fort  Sumter  also  was  bombarded.  It  consisted  of  two  tiers  of 
casemates,  and  in  a  short  time   the  upper  row   of  casemates  was. 
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reduced  to  shapeless  ruin,  and  all  the  guns  on  the  top  of  the  lort, 
or  on  the  barbette  plain,  were  dismounted  or  knocked  to  pieces. 

Then  by  means  of  the  Swamp  Angel  Battery,  four  miles  south  of 
Charleston,  we  were  enabled  to  throw  shells  mto  Charleston,  which 
on  several  occasions  set  fire  to  the  city. 

And,  from  Putnum,  or  Cumming's  Point,  we  threw  4,253  shells, 
from  one  gun,  into  the  city  of  Charleston.  This  rendered  it  unin- 
habitable to  women  and  children,  and  converted  the  ci  y  into  a  mere 
soldiers'  barracks,  where  no  business  could  be  transacted,  no  quiet 
or  comfort  obtained. 

No  wonder  that  soldiers  get  to  love  their  big  guns,  which  pro- 
duce such  marvelous  effects  of  waste  and  destruction  of  the  powers- 
and  resources  of  the  enemy. 

I  can  never  forget  the  dying  admiration  of  an  Indian  chief  for  the 
cannon  of  the  white  man.*  He  was  buried  in  the  Congressional 
Cemetery  at  Washington.  He  caused  these  words  to  be  engraved 
on  his  monument:  **When  I  am  dead,  let  the  big  guns  be  fired 
over  me.  ' 

A  big  gun  needs  no  interpreter,  it  speaks  the  language  of  all 
nations,  and  when  the  black  people  of  Charleston,  S.  C,  heard  the 
Swamp  Anuel,  they  cried  out:  ••H.irk!  'Tis  the  voice  of  an 
angel  shouting  freedom,"  and  hence  the  battery  obtained  the  name 
of.  The  Swamp  Angel. 
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DISTRIBUTIOiV   OF  VERNONIA  IN  THE  UNITED 
SrATES. 

BV  PROFESSOK  JOSEPH  F.   JAMES,    M.SC,    MARYLAND   AGRICUL- 
TURAL COLLEGE. 

Read  by  Title  December  4,  1888. 

The  genus  Vernonia,  named  for  \Vm.  Vernon,  an  early  English 
collector  of  plants  in  Virginia,  includes  what  are  commonly  called 
the  "Iron-weeds."  The  common  name  has  probably  arisen  from 
the  tough  nature  of  the  stem,  noticeable  in  most  of  the  species.  The 
genus  is  a  large  one,  containing  over  400  species;  its  headquarters 
is  in  South  America,  but  it  extends  into  North  America,  and  has  a 
few  Asian  and  African,  but  no  European,  species.  As  given  in  the 
last  edition  (5th)  of  Gray's  Manual,  there  are  but  two  species  m 
the  north-east  United  States.  The  Synoptical  Flora  of  the  same 
author  adds  one  species  and  two  varieties  to  these.  The  additions 
are  variety  iutifolia,  Gr. ,  of  Noveboracensis,  altissiina,  Nutt. ,  and 
altissinia  var.  grandtHora^  Gray. 

The  geographical  distribution  of  the  species  is  interesting.  Two, 
or  possibly  three,  Noveboracensis,  fasciculata  and  altissinia,  are  widely 
scattered :  the  rest  are  local,  some  extremely  so.  Some  of  these 
are  confined  to  the  country  west  of  the  Mississippi,  some  to  that 
part  south  of  Tennessee  and  North  Carolina.  None  grow  farther 
north  than  Vermont  or  Massachusetts  (although  one  species  is  found 
in  Canada),  in  the  east,  nor  Dakota  in  the  west,  and  none  are 
found  farther  west  on  the  south  than  New  Mexico,  nor  on  the 
north,  west  of  Kansas.  Colorado  and  all  the  country  westward  has 
no  species,  nor  indeed  any  closely-allied  form.  Most  of  the  species 
grow  in  wet  or  at  least  damp  soil,  sometimes  even  in  swamps,  only 
few  being  found  in  dry  soil,  and  these  being  very  local.  Oat  of 
the  fifteen  species  and  varieties  credited  to  the  United  States,  only 
five,  one-third  of  the  whole,  are  given  as  inhabiting  dry  soils  or 
plains.  This  almost  constant  association  with  damp  places  seems 
to  fully  account  for  the  absence  of  any  species  in  the  west,  where 
dryness  generally  prevails.     The  further  fact  that  the  genus  is  one 
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of  tropical  nature  will,  on  the  other  hand,  account  for  its  limited 
extension  northward. 

The  two  most  wide-spread  species  are  fascicnhta  and  Novflwra- 
ieiisis.     Tlie  first  of  the^^e  is  mainly  a  central  species,    extending 
southward  into  Tennessee  and  northward  into  Canada.     It  is  given 
in  catalogues  of  plants  of. Ohio,  Indiana,   Michigan,  Wisconsin, 
Iowa,   Kansas  and  Minnesota.     It  is  also  mentioned   in  one  list 
(Flora  Columbiana)  as  occurring  about  Washington,  although  not 
in  another  (Ward's  Guide  to  the  Flora  of  Washmgton  and  vicinity), 
and  is  recorded  from  North  Carolina  (Curtis).     These  are  possible 
-errors.      It  would  thus  appear  to  be  almost  exclusively  a  Missis- 
sippi valley  species,  and  wherever  it  grows  it  is  certainly  abundant. 
The  other  one,  Noveboracensis,  is,  on  the  other  hand,  almost  exclu- 
sively an  eastern  coast  species,  although  recorded  from  the  central 
States.  It  is  given  in  catalogues  of  plants  of  Vermont,  Massachusetts, 
New  York  (Long  Island,  Buffalo  and  Chautauqua),  New  Jersey, 
District  of  Columbia  and  North  Carolina,  but  also  from  Tennessee 
(Nashville),  Ohio,  Indiana,  Michigan,  Wisconsin,  Iowa  and   Min- 
nesota      There  is  a  strong  probability  that  variety  lati/olia,  whose 
habitat  is  <iiven  as  *'  Pennsylvania  and  Ohio  to  Florida,'*  (Synop. 
Flora)   is  the   prevalent  form   in  the    west   rather   than  the  type 
sp'-'cies      The  suggestion  is  made  that  students   look    into   their 
sf)ecimens  named  Noveboracensis  and  see  if  ihey  really  are  the  type 
and  not  the  variety. 

The  additional  species,  altissima,  newly  added  to  the  area  covered 
by  the  *' Manual,"  will  probably  be  found  in  many  places  when 
sought  after.  It  has  as  yet  been  recorded  from  Nashville  only 
(Gattinger). 

'Two  species,  atji^usti/olia  and  oligophylla,  are  strictly  southern, 
neither  of  them  being  found  north  of  North  Carolina.  The  first, 
with  one  variety,  Texatia,  extends  west  to  Texas,  but  the  second 
is  an  eastern  species,  extending  from  North  Carolina  to  Florida, 
near  the  <  oast.  Four  of  the  others,  viz.,  Arkansana,  Jamesii^ 
Lindhfimeri  and  Lcttermani  are  all  strictly  trans  Mississippi  forms, 
found  only  in  Nebraska,  Kansas,  Arkansas,  Texas  and  east  New 
Mexico.  The  one  remaining  species,  Baldwinii,  is  given  as  west- 
ern (east  Missouri  to  Texas),  but  it  is  recorded  from  wi stern 
Tennessee  (Gattinger),  but  likewise  from  Michigan  (Wheeler  and 
Smith).  We  query  whether  this  last  may  not  be  a  mistake  in  iden- 
tification. If  correctly  recorded  in  Tennessee  it  would  indicate  a 
tendency  to  s|)read  eastward  across  the  Missijssippi. 
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The  large  number  of  flower-heads  produced  by  each  phint,  and 
the  number  of  flowers  in  each  head,  produce  seeds  that  in  the 
aggregate  iissume  enormous  numbers.  One  \>\AX\\.id{  Jascicvlaia  has 
been  recorded  as  possessing  no  less  than  3.290  flower-heads,* 
and  these,  if  producing  only  twenty  seeds  each,  a  very  moderate 
estimate,  would  give  65,800  fruits.  This,  as  ihe  product  of  a  single 
plant,  would  be  sufficient  to  stock  a  lar^e  tract  of  country.  Each 
seed  is  provided  with  a  number,  about  forty,  capillary  bristles,  and 
these  when  ripe  sjjread  out  into  a  head  which  is  readily  caught  by 
the  wind.  As  the  fruits  ripen  the  involucral  scales  spread,  and 
leave  the  seeds  standing  free  in  the  center.  Ripening  at  a  period 
when  the  winds  generally  blow  strongly,  there  is  every  opportunity 
for  them  to  be  carried  far  and  wide.  Bearing  this  in  mind  it  seems- 
a  little  strunge  that  so  many  of  the  species  should  be  as  local  as 
they  are.  It  may  probably  be  accounted  for  by  the  late  flowtrmg 
habits  of  some,  but  more  likely  by  the  absence  of  certain  necessary 
features  in  the  surroundings. 

It  is  natural  to  suppose  two  avenues  by  which  the  plants  entered 
the  United  States.  One  by  the  way  of  the  Florida  Peninsula 
through  the  West  India  Islands  from  the  mainlind  of  South 
America;  and  the  other  by  way  of  Mexico,  into  Texas  and  thence 
northward.  Those  entering  by  the  first  avenue  would  naturally 
spre.id  northward  along  the  peninsula,  and  mainly  along  the 
Atlantic  Coast.  They  would  most  probably  be  plants  loving  damp  or 
swampy  places,  such  being  the  character  of  the  ground  they  wouM 
have  to  cross.  If  spreading  to  the  westward  they  would  be  mainly 
confined  to  the  coast  region.  Those  entering  from  Mexico  would 
follow  the  streams,  or  even  slightly  encroach  upon  the  adjacent 
higher  grounds.  The  species  entering  from  Mexico  would  migr^ue 
rorthward  and  eastward,  mainly  because  the  prevailing  winds  are 
from  the  south  and  west. 

That  the  wind  is  a  most  potent  agent  for  their  dissemination  ciin 
s  arcely  be  denied.  Baron  Eggers  says  in  regard  to  some  of  the 
West  India  Islands  (Flora  of  the  St.  Croix  and  Virgin  Inlands), 
that  until  about  August  the  winds  blow  constantly  from  the  north- 
east. But  between  August  and  November  they  become  unsteady 
and  uncertain.  This  is  the  season  for  hurricanes  and  it  is  also 
about  the  season  when  Vernonia  seeds  are  ripe.  Thus,  if  then 
taken  up  by  the  winds,   they  would  be  carried  a  long  way  and  be 

*Botanital  Gazeite  II,  p.   121.  1 
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ready  to  germinate  in  due  season  if  blown  lo  a  fit  spot.  We  find 
now  that,  leaving  out  the  widely  dispersed  forms,  all  the  western 
species  are  close  allies,  while  those  of  the  east  are  aisoclosely  related. 

It  would  appear  that  two  sections  can  be  formed  of  the  species 
of  the  genus.  One  of  these  has  ample,  generally  lancaolete,  leaves, 
and  the  other  has  linear  leaves.  In  the  first  group  there  are  seven,. 
and  in  the  second,  eight  species  and  varieties.  Of  the  lanceolcte- 
leaved  forms  one  is  strictly  southern  and  eastern  ioligophylla)^  one 
is  western  {Baldnnnii),  but  all  the  others  are  general  in  their  distri- 
bution. But  Baldivinii,  the  western  species,  is  said  to  ''pass  into"" 
altissiuia,  one  of  the  generally  distributed  forms,  so  it  may  be 
regarded  as  a  form  developed  under  special  conditions.  In  the 
linear  leaved  section,  six  out  of  eight  are  western ;  one  of  the  others, 
angustifolia  var.  scaberrima^  extend.s  from  South  Carolina  to  Florida, 
and  the  other,  var.  pvmila  of  the  same  species,  is  found  in  Soutb 
Florida. 

The  first  group  of  ample-leaved  forms  may  be  regarded  as  com- 
ing from  the  south  by  way  of  the  West  Indies  and  Florida,  spread- 
ing in  several  cases  far  northward  and  westward,  and  in  others 
adhering  to  the  Atlantic  Coast.  The  second  group,  that  of  linear- 
leaved  forms,  probably  arrived  by  way  of  Mexico,  and  then  spread 
north  and  east;  in  the  latter  direction  partly  because  of  the  pre- 
vailing direction  of  the  wind,  partly  because  of  the  dryness  of  the 
country  to  the  west.  Besides  the  leaves,  there  is  a  prominent 
feature  in  some  species  of  long  filiform  tips  to  the  involucral  scales. 
These  do  not  seem  to  be  correlated  in  any  way  with  the  lanceolate 
or  linear  leaves,  nor  with  the  distribution.  The  table  given  below 
represents  the  distribution  of  the  two  groups  of  species: 

Leaves  linear : 

Arkansana  :     Missouri,  Kansas  to  Texas. 

Jamesii  :     Nebraska  and  Arkansas  to  Texas. 

Lettermani :     Arkansas  and  Texas. 

angustifolia:    North  Carolina  to  Florida,  Arkansas  ami   1 

var.  scaberrima     South  Carolma  to  Florida. 

var.  Texana  :     Arkansas,  Louisiana  and  Texas. 

var.  puniila  :     Southern  Florida. 

Lindheimeri :     West  Texas. 
Leaves  lanceolate : 

Noveboracensis :     General  but  mostly  eastern. 

var.  latifolia  :     Pennsylvania  and  Ohio  lo  Florida. 
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Baldwinii :     East  Missouri  (West  Tennessee)  to  Texas. 

altissima :       West    Pennsylvania   to    Illinois,    Louisiana   and 
Florida. 

var.  grandiflora:     Illinois  and  Kentucky  to  Texas. 

fasciculata  :     General,  but  mostly  central. 

oligophylla  :  North  Carolina  to  Florida. 
A  last  peculiar  feature  of  the  genus,  and  one  that  adds  to  its 
difficulty,  is  the  occasional  occurrence  of  natural  hybrids  between 
several  distinct  species.  These  have  not  been  fully  investigated, 
and  the  only  mention  found  of  them  is  in  the  "  Synoptical  Flora." 
Here  it  is  stated  that  hybrids  between  Arkansana  and  Baldwinii, 
between  fasciculata  and  Baldwinii  and  between  Lindheimeri  and 
Baldwinii  have  been  found.  The  last  was  collected  by  Berlandier. 
May  it  not  be  that  Baldwinii  is  itself  a  hybrid  ? 
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NORTH  AMERICAN  FUNOT* 

By  a.  p.  Morgan. 
(Read  by  title,  Dec.  4.,  1888.) 

THE  GASTROMYCETES. 
Fructification  arising  from  a  simple  filamentous  or  from 
a  compound  mycelium,  comprising  essentially  a  closed  sac  or 
PERIDIUM  inclosing  the  hymenial  structure  called  the  gleba  ; 
hymenium  lining  or  filling  the  chambers  or  cells  of  the  gleba, 
consisting  of  numerous  closely-packed  branches  of  the  hyphae 
forming  the  basidia  and  paraphys:s;  basidia  producing 
laterally  or  at  the  apex  one  to  several  spores,  sessile  or  borne 
on  sterigmata  ;  spores  spherical  or  elliptic,  continuous, 
hyaline  or  colored. 


*The  following  letter  to  a  member  of  the  Publishing  Committee 
is  printed  by  permission  of  the  writer : 

Preston,  Hamilton  Co.,  O.,  Dtcembtr  29,  1888. 

Mr.  Davis  L.  James  : 

Dear  Sir — Along  wiih  this  I  send  you  the  manuscript  of  the  article  on 
Phalloidea.  You  will  perceive  by  the  title  and  by  the  contents  that  it  is 
more  am  -itious  in  plan  than  the  preceding  papers.  The  rem  lining  classes  of 
Fungi  are  better  known,  and  the  specimens  are  more  easily  preserved  and 
accumulated  than  the  Hymenomycetes.  Hence,  I  think,  papers  C"vering  the 
whole  field  of  our  country,  so  far  as  a'  present  invrsMgated,  will  be  far 
more  acceptable.  The  Gnstromycetes  will  occupy  about  three  such  papers 
as   the  present;  possibly,  the  next  two  may  fill  a  lit'le  more  spice. 

The  next  paper  will  be  on  the  Lycope'dacea ;  it  is  now  under  %vay  and 
partly  done.  I  will  try  and  have  it  ready  fur  Jlhe  April  number,  onlets  the 
space  is  wanted  for  other  matter. 

The  new  species  we  had  taken  fr>r  Afuthmx  camnus,  until  the  pubncaHon 
lately,  in  Grevillea,  of  a  figure  and  description  of  that  «pecics,  showing  it 
clearly  to  be  a  different  thing.  It  was  at  first  supposed  to  be  Corymt'S 
Ravenelii,  B.  &  C,  but  the  figure  and  description  of  this  species  show  s 
much  smaller  plant  with  a  different  form 

No  sytstematic  paper  on  the  Gastromyeetts  has  ever  before  been  attempted 
in  this  country.     The  only  essays  hitherto  attempted  have  been  two  papers^ 
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The  Gastromycetes  are  fungi  mostly  of  large  size,  growing 
usually  upon  the  ground  sometimes  just  beneath  its  surface,  rarely 
upon  wood.  Their  mycelium  often  exhibits  an  extensive  develop- 
ment, the  hyphae  uniting  together  into  strands  which  in  form 
branching  and  mode  of  growth  in  the  substratum  simulate  the  roots 
of  higher  plants.  The  peridium  is  a  closed  wall  of  dense  texture 
mostly  spherical  in  form  and  often  of  considerable  thickness;  it 
may  consist  of  a  single  coat  of  uniform  texture  or  more  commonly 
it  is  separable  into  two  distinct  layers  the  inner  and  the  outer 
peridium.  In  many  cases  the  peridium  is  extensively  and  pecu- 
liarly differentiated  partly  into  persistent  and  partly  into  temporary 
parts ;  it  is  a  general  occurrence  in  the  course  of  this  differentiation 
that  the  peridium  becomes  strongly  thickened  at  the  base  ;  the 
thickened  portion  either  projects  outward  forming  a  stout  support  to 
the  gleba  or  it  projects  inward  forming  a  cushion  of  moderate  thick- 
ness or  an  elongated  vertical  central  column.  The  chambers  or 
the  cells  of  the  gleba  generally  are  in  countless  numbers  seldom  few 
and  definite ;  they  are  narrow  irregularly  curved  and  branched 
cavities  scarcely  large  enough  to  be  distinguished  by  the  naked  eye. 
In  some  cases  the  gleba  retains  this  primary  structure  throughout 
its  entire  existence,  subject  only  to  the  changes  in  size  of  all  its 
parts  caused  by  growth  and  maturity;    in  other  cases  the  cells  of 

one  on  the  genus  Lycoperdon,   by  Chas.   H.    Peck,  the  other  on  the  genus 
G easier y  by  myself. 

It  is  true,  these  are  the  large  genera  and  contain  half  the  species  of  the 
whole  cla-is.     Tne  genera  of  the  differept  Orders  stand  about  as  follows: 

Order.  Genera. 

Phalloidese, 5 

Lycoperdacese,  .  .  .         .         .         .  10 

Sclerodermaceae,     .......       7 

Hymenogastraceas,     ......  6 

Nidulariaceae,          .         .  .          .         .  .         .5 

Gastromycetes,       '         •         •         •         ZZ 

Our  own  region,  the  Miami  Valley,  is  remarkably  prolific  of  puff-balls,  and 
I  have  probably  seen  more  of  these   things  living   and  growing  than  any- 
other  person  in  the  wirld.      I  have  specimens  of  nearly  every  species  that 
have  been  found  in  the  United  States,  and  among  them  quite  a  number  that, 
have  not  yet  been  noticed  in  print. 

Very  truly,  yours, 

A.  P.  Morgan. 
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the  gleba  large  and  few  in  number  are  specially  segregated  into 
distinct  closed  peridiola  containing  the  spores ;  in  the  most  of 
cases  however  after  the  formation  of  the  spores  disorganization  of 
the  hymenial  elements  ensues  caused  by  deliquescence.  The 
changes  in  the  gleba  are  always  accompanied  by  corresponding 
varied  and  sometimes  remarkable  transformations  of  the  peridium; 
the  thickened  base  may  be  developed  downward  into  a  distinct 
STIPE  with  the  entire  peridium  upon  its  apex  ;  it  may  be  developed 
upward  into  a  stipe  carrying  the  gleba  or  the  inner  peridium  at 
its  apex,  while  in  the  one  case  the  whole  peridium  in  the  other  its 
-outer  layer  remains  behind  as  a  volva  to  the  base  of  the  stipe. 

TABLE  OF  ORDERS  OF  GASTKOMVCETES. 
A.  Terrestrial. 

a.  Peridium  double. 

1.  Phalloide^.  Peridium  becoming  transformed  into  a  recep- 
tacle of  various  shape,  with  a  volva  at  its  base.  Gleba  becoming 
-dissolved  into  a  dark  green  mass  of  jelly. 

2.  LvcoPERDACE^.  Peridium  sessile  usually  with  a  more  or  less 
thickened  base  or  sometimes-  stipitate,   at  maturity  filled  with  a 

"dusty  mass  of  mingled  threads  and  spores. 

b.  Peridium  single. 

3.  ScLERODERMACE.t.  Peridium  discrete  from  the  gleba,  often 
with  a  columella ;    cells  of  the  gleba  subpersistent. 

4.  HvMENOGASTRACEiE.  Peridium  concrete  with  the  gleba, 
indehiscent ;  cells  of  the  gleba  persistent. 

B.  Epiphytal. 

5.  NiDULARiACE.E.  Pcridium  cyathiform,  open  at  the  top,  con- 
taining one  or  more  distinct  peridiola. 

ORDER  I.— PHALLOIDE.E. 
Mycelium  funicular,  rooting  extensively.  Peridium  at  first 
ovoid,  with^an  inner  and  outer  coat  and  a  thick  gelatinous 
layer  between  them,  traversed  by  a  central  column  surrounded 
by  the  gleba;  at  length  ruptured  by  the  development  of  a 
receptacle  of  various  shape  bearing  the  gleba,  and  remaining 
^s  a  volva  at  its  base.     Gleba  becoming  dissolved  into  a  mass 
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of  jelly  which  dissipat.es  in  water  and  like  the  spores  is  of  a 
dark  green  color ;  spores  elliptic  oblong,  even,  minute,  3-5 
mic.  in  length. 

Fungi  terrestrial,  of  large  size,  characterized  by  receptacles- 
exceedingly  remarkable  for  their  varied  and  singular  shape,  and 
possessing  an  extremely  offensive  odor. 

TABLE  OF  GENERA  OF  PHALLOIDEJE. 

I.  Phalle^.  Receptacle  consisting  of  an  elongated  stipe 
bearing  the  gleba  on  a  conical  pileus  at  its  apex. 

1.  Phallus.  Pileus  attached  only  to  the  apex  of  the  stipe^ 
dependent  free  all  around  below. 

2.  MuTiNUS.     Pileus  wholly  adnate  to  the  summit  of  the  stipe. 

II.  Clathre^e.  Receptacle  a  hollow  clathrate  body,  with  the 
gleba  attached  to  the  upper  part  of  the  inner  surface. 

3.  Clathrus.  Receptacle  composed  oi  obliquely  anastomos- 
ing bars  and  sessile. 

4.'  SiMBLUM.  Receptacle  composed  of  obliquely  anastomosing 
bars  and  stipitate. 

5.  Laternea.  Receptacle  composed  of  a  few  vertical  columns 
and  sessile. 

I.  PHALLE^.  Receptacle  consisting  of  an  elongated  stipe 
bearing  the  gleba  on  a  conical  pileus  at  its  apex.  Stipe  cylindric, 
hollow,  composed  of  one  to  several  layers  of  round-celled  tissue  \ 
the  gleba  accupying  the  outer  surface  of  the  pileus. 

Genus  I. — Phallus,  Mich. 

Stipe  hollow  within,  the  wall  composed  of  several  layers  of  round- 
celled  tissue  ;  pileus  attached  only  to  the  apex  of  the  stipe,  depen- 
dent free  all  around  below,  the  gleba  occupying  its  outer  surface. 

The  genus  may  be  divided  into  two  subgenera  by  the  presence 
or  absence  of  an  appendage  called  the  indusium  or  veil  hanging 
from  the  apex  of  the  stipe  beneath  the  pileus  ;  this  veil  in  one  group 
is  evidently  the  outer  cellulose  layer  of  the  stipe,  in  the  other  it  is 
the  thin  membrane  which  separates  the  stipe  from  the  pileus. 

I.  HYMENOPHALLUS.  An  indusium  or  veil  surrounding: 
he  stipe  and  dependent  from  its  apex  beneath  the  pileus. 
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a.  Veil  reticulate,  hanging  below  the  pileus. . 

1.  P.  DiEMONUM,  Rumph.  Volva  globose,  not  very  thick, 
pinkish  ;  segments  3  or  4,  irregular.  Stipe  cylindric,  tapering  at 
each  end,  cellulose;  the  veil  reticulate,  somewhat  expanded  and 
campanulate,  hanging  nearly  to  the  middle  of  the  stipe.  Pileus 
campanulate,  somewhat  oblique  ;  the  surface  reticulate-pitted  after 
deliquescence  ;  the  apex  truncate,  smooth,  perforate.  Spores  elliptic- 
oblong  4X2  niic. 

Growing  on  the  ground  in  woods.  New  York,  Peck  ;  Mary- 
land, Miss  Banning ;  Ohio,  Lea,  Morgan.  Plant  9  inches  high, 
volva  2  inches  in  diameter,  stipe  i^i  inches  thick  at  the  middle, 
pileus  2  inches  in  height ;  the  lower  edge  of  the  veil  hangs  about  4 
inches  from  the  apex  of  the  stipe.  This  species  is  rare  and  not  well 
known,  the  original  description,  like  those  of  many  of  the  Phalloids, 
is  brief  and  unsatisfactory.  We  have  thus  far  met  with  but  a  single 
specimen  of  what  we  take  to  be  this  plant ;  this  we  carefully  figured 
and  ou»-  discription  is  based  upon  it ;  of  course  other  specimens 
will  vary  somewhat  in  size.  The  short  veil  and  the  smooth  ring  at 
the  apex  will  distinguish  this  species  from  the  next.  , 

2.  P.  DUPLiCATUS,  Bosc.  Volva  depressed  globose,  thick, 
flabby  white;  segments  3-5,  acute.  Stipe  fusiform-cylindric  cellu- 
lose; the  veil  reticulate,  hanging  down  to  the  volva,  sometimes 
much  expanded,  often  torn  and  shreddy  with  pieces  adherent  to 
the  stipe.  Pileus  campanulate,  reticulate-pitted  after  deliquescence; 
the  apex  acute,  not  regularly  perforate.  Spores  eUiptic-oblong, 
4X2  mic. 

Growing  in  woods  about  old  stumps  and  rotten  logs.  New 
England,  Frost,  Wright,  S/>rague,  Farbw ;  New  York, 
Gerard -J  Pennsylvania,  Schiveinitz,  Rau ;  Carolina,  Sckweinitz^ 
Ravenel\  Ohio,  Morgan.  Plant  6-8  inches  high,  volva  2j^ 
inches  in  diameter,  stipe  ij^  inches  thick  in  the  middle,  pileus  2 
inches  in  height.  The  long  veil  usually  clmgs  close  to  the  stipe 
though  sometimes  swinging  free  and  much  expanded.  The  size 
of  the  meshes  must  be  of  uncertain  value  as  a  specific  character, 
for  the  expansion  of  the  veil  is  no  doubt  caused  by  the  swinging  in 
the  breeze  stretching  its  tissue  and  causing  the  upper  meshes  which 
bear  the  greatest  weight  to  be  the  longest.  The  plants  found  in  this 
country  and  called  P.  indusiatus.  Vent,  are  most  likely  referable 
to  this  species.     In  this  species  the  gleba  extends  over  the  apex  and 
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there  is   no  thick  smooth  ring  encircling  the  perforation  as  in  the 
preceding  species. 

b.      Veil  not  reticulate,  concealed  beneath  the  ptleus. 

3.  P.  Ravenelii,  B.  &  C.  Volva  sub-globose  or  ovoid,  pinkish  ; 
■with  an  inner  membrane,  the  lower  half  of  the  veil,  surrounding 
the  base  of  the  stipe;  segments  2  or  3.  Stipe  cylindric,  tapering 
at  each  end.  cellulose;  the  veil  membranous,  scarcely  half  as  long 
as  the  pileus  and  concealed  beneath  it.  Pileus  conic-campanulate  ; 
the  surface  not  reticulate-pitted  after  deliquescence;  the  apex 
smooth  and  closed  or  finally  perforate.  Spores  elliptic-oblong, 
4X5-2  mic. 

Growing  in  woods  and  fields  about  rotting  stumps  and  logs. 
New  York,  Feck;  S.  Carolina,  Ravenel ;  Ohio,  Morgan.  Plant, 
5-7  inches  high,  volva,  i}^-2  inches  in  diameter;  stipe  nearly  i 
in:h  thick;  pileus  i)^  inches  in  height.  The  ;ipex  is  umbilicateor 
finally  perforate  and  encircled  by  a  smooth  ring.  By  the  elonga- 
tion of  the  stipe  the  thin  membrane  separating  the  stipe  from  the 
pileus  is  rent  midway  by  an  annular  fissure,  the  upper  half  becom- 
ing loosened  forms  the  short  veil  under  the  pileus,  the  lower  half 
rein, lining  within  the  volva  about  the  base  of  the  stipe.  It  is 
probible  that  in  some  instances  the  hidden  veil  has  not  been 
<ietected  and  plants  of  this  species  have  been  referred  to  the  fol- 
iovving  one.  This  species  vitiates  the  genus  Dictyophora  and  it 
can  not  very  well  be  placed  in  Ithyphallus. 

II.  ITHYPHALLUS.  Stipe  without  an  indusium  or  veil 
dependent  from  its  apex. 

4.  P.  iMPUDicus,  Linn.  Volva  globose  or  ovoid,  white  or 
pinkii>h ;  segments  2  or  3.  Stipe  cylindric,  tapering  at  each  end, 
•cellulose,  without  a  veil.  Pileus  conic-campanulate  ;  the  surface 
TJticulate-pitted  after  deliquescence;  the  apex  smooth,  at  first 
closed,   at   length   perforate.     Spores    elliptic  oblong,  4-5X2  mic. 

Growing  on  the  ground  in  woods.  New  England,  Frosty  Farlow 
New  York,  Peck,  Gerard \  Carolina,  Schwetnitz;  Ohio,  D.  L  James; 
Nebraska.  H.  /.  Webber ;  California,  Harkness.  Plant  6-8  inches 
Ingb,  volva  2  inches  in  diameter,  stipe  i^  inches  thick,  pileus  2 
inches  in  height.  By  the  elongation  of  the  stipe  the  thin  membrane 
which  separates  the  stipe  from  the  pileus  is  torn  into  shreds  and 
the  pileus  is  tiius  liberated  from  the  stipe  except  at  the  apex. 

•5.     P.   RUBicuNDUS,  Bosc.      Volva  small,  gray.     Stipe  fusiform. 
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Ted,  cellulose,  without  a  veil.     Pileus  conic-campanulate,  bay,  the 
surface  even,  the  apex  perforate. 

Growing  on  the  ground  about  old  stumps.  New  England,  Frost; 
New  York,  Schweinitz ;  N.  Carolina,  Curtis  \  S.  Carolina,  Ravenel; 
Alabama,  Peters.  Plant  6  7  inches  high,  stipe  about  ^  of  an  inch 
thick  in  the  middle,  pileus  i  inch  in  height.  This  plant  though  so 
frequently  met  with  does  not  appear  to  have  been  described  again 
since  the  time  of  Bosc  ;  it  is  desirable  that  some  one  finding  it  should 
make  a  careful  study  of  it  and  give  a  fuller  description. 

Genus  II.     Mutinus,  Fr. 
Stipe  hollow  within,  the  wall  composed  of  a  single  layer  of  round- 
>celled  tissue;  pileus  wholly  adnate  to  the  summit  of  the  stipe,  the 
gleba  occupying  its  outer  surface. 

1.  M.  CANiNus,  Huds.  Volva  ovoid  or  oblong,  pallid  ;  segments 
2  or  3.  Stipe  cylindric,  white  or  reddish,  cellulose,  tapering  down- 
ward. Pileus  determinate,  oblong-ovoid,  flesh-colored;  the  apex 
acute,  perforate  or  imperforate.     Spores  elliptic  6X4  mic. 

Growing  on  the  ground  in  woods.  New  England,  Frost ;  New 
york,  Warne.  Plant  about  6  inches  in  height,  the  stipe  ^  an  inch 
thick,  the  pileus  occupying  nearly  i  inch  of  the  apex,  volva  i  inch 
in  diameter.  This  species  is  nearly  destitute  of  the  peculiar  Phal- 
loid  odor.  A  figure  of  it  may  be  seen  in  Grevillea,  Vol.  17, 
plate  173. 

2.  M.  BOviNUS,  Morg.  n.  sp.  Volva  oblong-ovoid,  pinkish; 
segments  2  or  3.  Stii)e  cylindric,  tapering  gradually  to  the  apex, 
white  or  pinkish  below,  bright  red  above.  Pileus  indeterminate, 
conic-acuminate,  perforate  at  the  apex.  Spores  elliptic-oblong, 
4—5X2  mic. 

Growing  in  rich  soil  in  cultivated  grounds  and  in  woods.  Ohio, 
Morgan.  Plant  4-7  inches  in  height,  the  stipe  ^  of  an  inch  in 
thickness,  the  volva  not  much  thicker  and  i-i^^i  inches  in  height; 
the  pileus  occupies  1-2  inches  of  the  pointed  apex,  but  is  not  defi- 
nitely limited  below.  This  plant  has  the  strong  disagreeable  odor  of 
•other  Phalloids.     See  plate  III. 

3.  M.  BREVis,  B.  &  C.  Volva  globose  or  ovoid;  segments  2 
or  3.  Stipe  bright  red,  coarsely  cribrose,  attenuated  below. 
Pileus  somewhat  broadly  clavate.  sometimes  conical,  but  always 
xnore  or  less  obtuse,  perforate  at  the  apex. 

Growing  on  the  ground  in  fields  and  gardens.     New  England, 
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Wright ;  New  York,  Peck,  Howe,  Gerard;  Carolina,  Curtis,  Rav- 
enel.  Plant  2-3  inches  high,  stipe  4-5  lines  thick,  the  volva  ^^  of 
an  inch  in  diameter,  the  pileus  sometimes  half  as  long  as  the  stipe. 
This  is  Corynites  brevis,  B.  &  C.  of  Curtis' s  Catalogue  ;  it  was  after- 
ward described  in  Grevillea  under  the  name  C  Ravenelii,  B.  &  C. 
C  Curtisii,  Berk  does  not  appear  to  possess  any  distinctive  marks 
separating  it  from  the  present  species.  See  Transactions  Linnaean 
Society,  Vol.  xxi,  p.  151,  tab  19. 

II.  CLATHRE^.  Receptacle  a  hollow  clathrate  body  com- 
posed of  oblique  bars  or  vertical  columns  with  the  gleba  attached 
to  the  upper  part  of  the  inner  surface. 

Genus  III.     Clathrus,  Mich. 
Receptacle  a  sub-globose  hollow  net  or  lattice-work,  composed  of 
several  obliquely  ascending  and  anastomosing  bars,  forming  num- 
erous meshes,  and  sessile  within  the  volva.     Gleba  enclosed  within 
the  net  and  attached  to  the  upper  part  of  the  inner  surface. 

1.  C.  CANCELLATUS,  Tourn.  Volva  sub-globose,  burst  irregu- 
larly into  several  segments.  Receptacle  obovoid,  sessile ;  the  bars 
variable  m  width,  more  or  less  compressed,  transversely  wrinkled, 
forming  irregularly  polygonal  meshes,  red  rarely  yellow  or  whitish. 

Growing  on  the  ground  in  woods.  New  York,  Clifiton;  Georgia^ 
LeConte.  Plant  3-5  inches  in  height,  the  volva  2-3  inches  m 
diameter.     Possessing  an  extremely  fetid  odor. 

2.  C.  CRISPUS,  Turp.  Volva  globose,  burst  irregularly  into  sev- 
eral segments.  Receptacle  globose,  sessile ;  the  bars  transversely 
wrinkled  and  knotted,  cinnabar-red;  the  meshes  round  or  oval, 
very  large  below  and  in  the  middle,  very  small  at  the  apex. 

Growing  in  sandy  woods.  Mexico,  Leveille.  Plant  2-4  inciies 
in  hight,  the  volva  23  inches  in  diameter. 

Genus  IV.  Simblum,  Klotsch. 
Receptacle  a  sub-globose  hollow  net  or  .lattice-work,  composed 
of  several  obliquely  ascending  and  anastomosing  bars  forming; 
numerous  meshes,  and  borne  at  the  apex  of  an  elongated  stipe ;. 
stipe  hollow,  composed  of  several  layers  of  round-celled  tissue. 
Gleba  enclosed  within  the  net  and  attached  to  the  upper  part  of 
the  inner  surface. 

I.  S.  RUBESCENS,  Gerard.  Volva  sub-globose,  whitish,  burst 
irregularly  into  3  or  4  segments.     Receptacle   depressed  globose^ 
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deep  fleshy  red,  stipitate  ;  the  bars  compressed  and  transversely 
wrinkled,  forming  pantagonal  meshes;  the  stipe  cylindric,  cellulose, 
red  above,  paler  below,  tapering  toward  the  base,  rounded  at  the 
apex  and  strongly  constricted  at  its  junction  with  the  receptacle. 
Spores  elliptic-oblong,  3  mic.  in  length. 

Growing  among  grass  in  open  land.  Long  Island,  N.  Y., 
Gerard;  Nebraska,  H.  G.  Webber.  Plant  3-5  inches  in  hight,  stipe 
%-i  inch  in  diameter  at  the  thickest  part,  the  receptacle  always  a 
little  broader  than  the  stipe;  meshes  about  26  in  number.  Odor 
slightly  nauseous. 

Genus  V.     Laterne\,  Turp. 

Receptacle  a  more  or  less  elongated  body,  consisting  of  a  few 
vertical  columns  arising  separately  from  the  base  of  the  volva  and 
joined  together  only  at  the  apex.  Gleba  suspended  from  the  apex 
within  the  receptacle. 

1.  L.   COLUMNATA,  Bosc.     Volva  obovoid,  burst  irregularly  into 
3  or  4  segments.      Receptacle  composed  of  4  vertical  columns; 
the    columns    thick,    4  angled,     tapering    upward,     cinnabar-red 
Spores  elliptic-oblong,  4-5  X  2  mic. 

Growing  in  sandy  woods.  North  Carolina,  Curtis ;  S.  Carolina, 
Bosc,  Ravenel;  Georgia,  LeConie;  Florida,  Ravenet.  Plants  3  5 
inches  in  height,  the  volva  i>^-2  inches  in  diameter.  Extremely 
fetid. 

2.  L.  TRiscAPA,  Turp.  Volva  obovoid,  bursting  irregularly 
into  2  or  3  segments.  Receptacle  composed  of  3  vertical  columns; 
the  columns  slender,  terete,  tapering  upward,  white  below  cinna- 
bar-red above. 

Growing  in  sandy  soil.  Texas,  Ellis.  Plant  21  inches  in  height, 
volva  I  V^  inches  in  diamoter. 
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''RIVERSIDE  SKULL." 
By  a.  J.   Howe,  M.   D. 

(Read,  Dec.  4.  1888.) 

At  the  November  meeting  of  the  Cincinnati  Society  of  Natural 
History  were  exhibited  two  fossil  specimens,  the  one  being  a 
human  cranium,  and  the  other  a  part  of  an  elephantine  tusk  in  a 
fragile  state.  Both  relics  were  unearthed  two  or  three  miles  down 
the  river  by  workmen  quarrying  gravel  for  railroad  purposes  at 
Riverside;  and  were  cared  for  by  Dr.  Kusnick  of  that  place.  He 
reports  that  the  "remains"  were  encased  in  coarse  gravel  —  the 
skull  was  found  in  the  first  cut  made  in  the  terrace  north  of  the 
railway.  It  rolled  down  with  a  mass  of  gravel  and  clay,  rendering 
it  impossible  to  decide  upon  the  exact  position  of  its  original  bed. 
The  tusk  was  found  in  the  second  cut,  and  at  an  equally  uncertain 
■depth.  It  had  lost  its  character  as  ivory  ;  and  was  too  brittle  to  be 
iiandled  without  breakage.  A  sharp  cur/e  near  its  apex,  together 
with  its  great  size  at  the  base,  indicates  that  the  dental  product 
belonged  to  a  mastodon.  An  elephant's  tusk  is  less  curved  toward 
the  point. 

The  cranium  was  fragmentary,  yet  the  walls  of  the  brain- 
■case  are  well  preserved.  The  specimens  were  entombed  in 
river  drift  or  wash,  yet  at  a  point  too  high  to  be  reached  by  recent 
■or  modern  inundations.  The  pebbly  bank  in  which  they  rested 
was  deposited  when  the  Ohio  flowed  at  a  higher  level  than  it  does 
at  present.  The  pile  of  gravel  in  which  they  were  found  constitutes 
the  middle  one  of  three  ridges  the  river  has  developed  in  its 
washings  through  a  series  of  centuries.  The  "bottom,"'  or  lower 
portion  of  Cincmnati  is  on  the  first  terrace ;  a  plateau  sixty  feet 
higher,  on  which  most  of  the  city  is  built,  has  been  called  the 
"* 'second  terrace;"  and  the  high  banks  above  may  be  termed  the 
"third  terrace."  The  first  terrace  is  subject  to  annual  overflow. 
The  river  has  evidently  cut  its  way  down  to  its  present  channel, 
the  rale  of  erosion  being  estimated  at  a  foot  in  a  century.  The 
■cutting  process  may  have  been  more  rapid  at  an  early  period  of  the 
history  of  the  Ohio  Valley. 
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At  several  points  in  America  the  remains  of  man  and  the  mam- 
moth are  found  in  the  same  locaHty.  In  Europe  a  similar  state  of 
things  has  been  observed.  In  the  Madeline  cave  of  Dordogne,  a 
plate  of  ivory  was  discovered,  having  engraved  upon  it  the  figure 
of  a  ma^stodon,  with  eyes,  tusks,  and  general  shape  so  exact  that  the 
barbarian  artist  who  lived  cotemporaneously  with  the  beast,  must 
have  had  a  living  specimen  to  sketch  from.  The  engraved  tusk  of 
ivory  was  found  in  such  relationship  with  the  implements  of  the 
earlier  races  of  mankind  that  there  can  be  no  question  in  regard 
to  the  existence  of  the  two  beings  at  the  same  time. 

But  in  this  departure  from  my  chosen  topic  I  have  not  intended 
to  convey  the  impression  that  the  Riverside  skull  and  the  tusk 
found  above  it  were  anything  more  to  each  other  than  that  they 
were  incidentally  engulphed  in  the  same  gravel  pit. 

The  orbits  of  the  cranium,  the  nasal  chambers,  the  aural  cavities, 
and  other  crevices  were  packed  with  a  clayey  soil  peculiar  to  the  earth 
on  the  top  of  the  hill,  above  the  gravel  bank.  It  is  highly  probable, 
then,  that  in  land  slides  which  are  constantly  occurring  along  the  crest 
of  the  ridges  overhanging  the  river  basin,  the  skull  was  carried  from 
its  original  burial  place  down  the  steep  declivity  to  the  pebbly  bed 
where  it  was  lately  found.  During  some  inundation  subsequent  ta 
the  slide,  the  tusk  plunged  from  its  primary  resting  place  higher 
up  the  river,  and  lodged  in  the  superimposed  gravel,  where  it  was 
at  length  disentombed  by  railroad  navvies.  The  fragile  condition 
of  the  ivory — a  material  which  resists  dismtegration  longer  than 
bone — shows  that  the  tusk  has  been  subjected  to  the  ravages  of  time 
much  longer  than  the  fairly- preserved  cranial  bones.  Mere  super- 
position in  the  shifting  banks  of  a  large  river  is  an  unreliable  test 
of  the  relative  antiquity  of  imprisoned  objects. 

The  cranium,  or  what  remains  of  it,  is  browned  with  the  alluvium 
of  its  original  interment ;  and  is  somewhat  fragile.  The  bones  of 
the  face  are  lost  both  maxillae  are  wanting,  also  the  malar  bones, 
as  well  as  those  of  the  nares.  The  ethmoid  is  gone,  and  parts  of  the 
sphenoid;  but  the  plates  of  the  skull  have  maintained  the  boundaries 
of  the  cranial  cavity.  The  outline  of  what  is  left  quite  accurately 
represents  the  average  brain-pan  of  the  savage  Indian,  or  of  the 
Moundbuilder.  The  forehead  is  rather  low  and  notably  retreating^ 
though  not  to  a  degree  to  be  called  simian —  not  even  equal  la 
that  of  the  lowest  savage.  The  upper  jaw  being  absent,  "the 
facial  angle"  can  not  well  be  determined.     However,  it  is  far  from 
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being  as  near  a  right-angle  as  that  of  Agrippa,  or  of  approaching  a 
match  for  the  ideal  "front  of  Jove."     But  the  facial  angle  estab- 
lished by  Camper  does  not  mean  as  much  as  its  author  would  have 
us    believe.      The    skull   of  the   Marmoset    monkey    presents  an 
approach  to  a  right-angle  as  near  as  that  of  a  philosopher.    Mental 
capacity  depends  not  altogether  upon  a  prominent  forehead,  but 
largely  upon  the  quantity  and   quality  of  the  brain,  as  a  whole. 
Even   a  big  brain  is  sometimes  indicative  of  a  block-head.     The 
absence  of  jaws  in  a  cranium  makes  the   forehead  appear  low  and 
sloping.     Actual  measurements  of  the  Riverside  skull  do  not  sus- 
tain the  impression    of  its   being  pithecoid.     External  tests  with 
callipers  show  its  longest  diameter  -from  glabella  to  inion— to  be  7 
inches,  its  width  between  parietal  prominences  to   be   5^   inches 
and   from   vertex   to  basilar  process  of  occiput  to  be  5^  inches; 
These  measurements  indicate  that  the  cranium  is  neither  dolich. 
ocephalic  (long-headed)  nor  brachycephalic  (short-headed).     The- 
zygomatic  i)rocesses  are  only  averagely  developed,    and  the   tem- 
poral fossae  are  not  decidedly  deep,  to  represent  unusually  powerful 
masticating  muscles.     The  brain-pan  is  as  capacious  as  that  of  the 
average  savage — almost  as  large  as  that  of  the  medium  white  man. 
The    Riverside     skull    holds   90   cubic  inches,    therefore  a  brain 
which  would  fill  the  cavity  must  weigh  57^  ounces.     The  cranial 
capacity  of  a  Digger  Indian,  whose  skull  was  sent  from  California, 
is  identically  the  same — 90  cubic  inches.     In  making  the  measure- 
ments,   avoirdupois    weight  was  employed.     Troy  ounces  are  for 
weighing   gold,   silver,    and   medicines.     The  avoirdupois  scheme 
calls  for  437^  grains  to  the  ounce,  and  7,000  grains  to  the  pound. 
The  metrical  system  is    at  present  in  reputable  use  for  scientific 
measurements,    but  is   not  in  common  employment.      A  gramme 
contains  15.5  grains,  therefore  it  is  a  mere  matter  of  mathematics 
to  ascertain  how   many  grammes  there  may  be  in  one  ounce.     I 
have  learned  experimentally   that  there  are   278  grains  in  a  cubic 
inch  of  human  brain, hence  it  is  a  sum  in  arithmetic  to  determine  how 
many  grains  or  ounces,  or  twengrajnmes,  there  maybe  in  so  many 
cubic  inches.     A  cup  an  inch  scjuare  represents  a  cubic  inch  ;   and 
if  small  seeds  be  used  to  pour  from  the  full  cup  into   the  foramen 
magnum    of  a   skull,    the  cubic  capacity  of  the  brain-pan  may  be 
ascertained.   If  the  number  of  cubic  inches  be  multiplied  by  437^, 
and  the  amount  be  divided  by  278,    the  number  of  avoirdupois 
ounces  may  be  learned. 
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Certain  craniologists  have  employed  Troy  weight  to  determine 
the  ounces  a  brain  may  weigh,  hence  some  confusion  has  arisen  as 
to  cerebral  ponderosity.  The  brain  of  Cuvier  weighed  1861 
^/'«///w^^^28945  grains — or  66  ounces;  that  of  Byron  weighed  1807 
g7ainmes^=i  28009  grains,  or  64  ounces.  The  brain  of  Agassiz 
weighed  64^  ounces,  and  that  of  Humboldt  65 ^/^  ounces.  These 
figures  are  only  approximately  exact. 

The  other  day  I  selected  two  skulls  from  our  Madisonville  collec- 
tion, the  larger  would  hold  57  ounces  of  brain,  and  the  smaller 
42  ounces.  The  smallest  approaches  the  diminutive  in  capacity  ; 
while  the  largest  attains  the  dimensions  of  the  very  biggest  skulls. 
A  man  has  a  large  brain  which  weighs  56  ounces.  The  smallest 
train  in  the  Leipsic  collection — that  of  a  native  Australian — weighed 
35  ounces.  The  gorilla  and  the  chimpanzee  have  brain-pans  which 
hold  from  28  to  36  cubic  inches,  which  weigh  Irom  20  to  25  ounces 
of  brain.  There  is  a  pronounced  difference  between  the  cranial 
capacities  of  the  larger  apes ;  and  there  is  considerable  difference 
between  the  largest  anthropoid  brain  and  that  of  savage  man. 
Approach  in  size  means  very  little.  A  whale  has  as  large  a  brain 
as  is  possessed  by  a  statesman.  An  elephant  has  more  brain  than 
any  other  animal. 

In  regard  to  the  age  of  fossils,  I  beg  to  say  that  great  scope  is 
^iven  to  speculation.  A  petrefaction  is  a  fixture — it.  belongs  to 
some  geological  era  or  epoch,  with  relationship  to  other  periods  in 
paiaeontological  history;  but  a  fossil  picked  out  of  the  drift  in  a 
pile  of  river  gravel  is  an  object  upon  which  there  may  be  ventured 
the  wildest  theory  as  to  its  perambulations.  If  we  could  determine 
the  period  at  which  the  Ohio  ranged  fifty  feet  higher  than  it  now 
•does,  we  might  conjecture  the  age  of  the  Riverside  skull.  From 
what  scientists  write  in  regard  to  the  time  when  the  first  organism 
appeared  upon  our  planet,  carrying  the  event  back  millions  of 
years,  the  discrepancy  of  a  thousand  years  might  be  made  in  the 
reckoning,  and  the  result  be  not  far  out  of  the  way.  In  the 
infinity  of  time  the  span  of  a  century  is  an  insignificant  leap—is  as 
a  day  or  an  hour.  The  skeletons  of  the  Madisonville  cemetery 
-were  overgrown  with  forest  trees  whose  annular  rings  count  700  or 
more.  Probably  the  burials  reach  back  800  or  1,000  years.  An 
older  history  can  not  be  claimed  for  them.  I  conjecture  that  the 
Riverside  skull  is  as  ancient  as  any  of  the  crania  in  our  cabinet,  unless 
there  be  an  embalmed  Egyptian  skull  in  the  collection.     Skeletons 
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taken  from  the  p'ts  of  the  older  mounds  are  very  fragile — time   has: 
disintegrated  them. 

A  few  years  ago  the  underjaw  of  an  elephant  (extinct  variety) 
was  unearthed  while  quarrymen  were  excavating  a  sewer  on  Central 
Avenue  (this  city).  The  bone  was  at  least  40  feet  above  the  late 
inundation,  and  deeply  buried  in  gravel,  and  in  a  too  good  state 
of  preservation  to  be  t^n  thousand  years  old.  In  a  cave  or  peat- 
bog, where  chemicals  of  a  protective  nature  are  present,  a  bone  may 
be  preserved  a  million  of  years,  but  not  in  a  gravel  bank.  In 
the  course  of  time  a  bone  loses  its  cohesive  properties,  and  crum- 
bles like  slacked  lime.  Possibly  the  elephantine  maxilla  recently 
exhumed,  and  the  fossil  skull,  have  been  buried  in  their  pebbly 
beds  for  1500  years  ;  yet  their  firmness  could  not  be  maintained  for 
thousands  of  years.  It  will  be  excusable  in  me  if  I  do  not  venture 
into  a  broader  speculation ;  but  the  subject  is  open  to  free  discus- 
sion. That  the  Borreby  skulls  of  Denmark,  and  the  Enghis  and 
Neanderthal  crania,  are  older  than  the  one  under  observation,  I 
have  not  the  slightest  doubt.  In  fact,  I  look  upon  this  as  compara- 
tively modern.  There  is  a  question  about  the  antiquity  oi  the 
Calaveras  skull — an  earthquake  may  have  determined  the  overlay 
or  superposition.  Herculaneum  was  buried  two  thousand  years 
ago;  and  the  skeletons  of  the  overwhelmed  inhabitants  are  well 
preserved  ;  and  it  is  not  improbable  that  they  may  continue  to 
resist  disintegration  for  ten  thousand  years.  I  mention  the  circum- 
stances to  illustrate  how  uncertain  it  is  to  speculate  upon  the  ager 
of  fossils. 
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ARGENTINE  REPUBLIC. 

Cordoba:     Academia  Nacional  de  Ciencias :   Boletin,  Tomo 
X.,  XI. 

AUSTRALIA. 

New  South  Wales: 

Sidney:  Department  of  Mines;  Annual  Reports,  1886,  1887; 
Geology  of  the  Vegetable  Creek  Tin  Mining 
Fields;  Mineral  Products  of  N.  S.  W.;  Notes  on 
Geology  of  N.  S.  W.;  Description  of  Seams  of 
Coal. 
Palaeontological    Series:    No.    1.    The    Invertebrate 

Fauna,  etc. 
Linnean  Society :  Proceedings,  Second  Ser.  Vol.  II. 

Pts.  3,  4,  Vol.  HI.  Pts.  I,  2. 
Royal  Society:  Journal,  Vols.  XX.,  XXI. 
Victoria : 

Melbourne:      Public  Library,  Museum,  and  Nation.. 
Prodromus  of  the  Zoology  of  Victori.i. 
I.  to  XV. 

AUSTRIA. 

Vienna :     K.  K.  Geologischeii  Reichsanstalt,  Verhandiungen, 
1887,  Nos.  9  to  18;  1888,  Nos.  I  to  13. 
K.   K.   Naturhistorischen    Hofmuseum :    Annalen, 
Band  H.  No.  \/\\\.,  Nos.  i,  2. 
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BELGIUM. 

Brussels:     Societa   Malacologique :    Proces   Verbaux,    Tomo 
XVI.  pp.  LXXI  to  CXLI. 

BRAZIL. 

Rio  di  Janeiro:     Museo  Nacional : 

CANADA. 

Canadian  Entomologist, 


Archivos,  Vol.  VII. 


London : 
Montreal 
Ontario : 
Ottawa : 


Toronto 


Vol.  XX. 

:     Canadian  Record  of  Science,  Vol.  Ill.'i'to  4. 
Entomological  Society:   i8th  Annual  Report. 
Geological  and  Natural  History  Survey  of  Canada : 
Annual  Report,  Vol.   II.,  Maps;  List  orPublica- 
tions  of  Survey;  Catalogue  of  Canadian  Plants,  IV. 
Ottawa  Naturalist:  Vol.  I.  10  to  12,  11.  i  to  7. 
Canadian  Institute  :  Vol.  V.  Fasc.  2,   VI.  Fasc.  i ; 
Annual  Report,  1886-87. 


CHILL 

Santiago :     Deutschen    Wissenchafdichen    Verein :    Verhand- 
lungen,  Heft  5. 

COSTA  RICA. 

San  Jose  :     Museo  Nacional :  Anales  Vol.  I. 

ENGLAND. 

Bristol:     Naturalists'  Society:  Proceedings,  Vol.  I.  2,  3,  Vols. 

11.  to  V.  complete;  List  of  Officers,  Council,  etc^ 

London:     Royal  Microscopical  Society  :  Journal,  1888. 

Manchester  :     Literary  and  Philosophical  Society  :   Memoirs,. 

Vol.  X.;  Proceedings,  Vols.,   XXV.,  XXVI. 

FRANCE. 

Toulouse :     Academic   des  Sciences :  Inscriptions  et  Belles- 
lettres.     Trans.,  Ser.  8,  Vol.  9. 

GERMANY. 

Augsburg:     Naturhistorischen  Verein :  Bericht,  29. 

Berlin  :     Botanischen  Verein  der  Provinz  Brandenburg :  Ver-^ 

handlungen,  1887. 
Braunschweig :     Verein   fur   Naturwissenschaft :    5th   Jahres- 

bericht. 
Bremen  :     Naturwissenschaftlichen    Verein  :    Abhandlungen^ 
Vol.  X.,  Heft,  L  IL 
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Frankfort-on-Oder :      Monatliche    Mittheilungen,    6th   year, 
Nos.  I  to  6. 

Societatum  Litterae,  2d  year,  i  to  8. 
Halle  :     K.  Leopold-Carolin  Deutschen  Akademie  der  Natur- 
forschen  :  Leopoldina,  XXII.,  XXIII. 
Wille :  Florideen. 
Kessler  :  Chaiiophorus. 
Knoblauch:  Polarisation  der  Warmstrahlen. 
Lehmann  :  Lophiostoma. 
Braun  :  Serapeums  von  Pozzuoli. 
Leipsic:     Verein  fur  Erdkunde:  Mittheilungen,  1887. 
Stuttgart :     Verein  fur  Vaterlandische  Naturkunde  in  Wurttem- 
berg:  Jahresbericht,  1887-88. 


HOLLAND. 


Leiden 


Netherland  Zoological  Society :  Tijdschrift,  Ser.  2, 
Diel  II.,  Supplement. 


INDIA. 

Calcutta:  Geological  Survey  of  India:  Memoirs,  Vol.  XXIV., 
Ft.  i;  Manual,  Vol.  IV;  Palaeontologica  Indtca: 
Ser.  XIII.,  Vol.  I,  Part  7. 
Survey  of  India  Department:  General  Report  on 
Operations,  1886-87. 

ITALY. 

Naples:     Societa   Africana   d'ltalia :    BoUetino,    Anno   VI., 

Fasc  XL  XIL,  Anno  VII.,  Fasc  I  to  X. 
Pisa  :     Societa  Toscana  di  Scienza  Naturali :  Processi  Verbali, 

Vol.  VL,  pp.   I  to  71;  Memorie,  Vol.  IX. 
Rome:     Ministero   di  Agricoltura,    Industria  e  Commercio : 
Annali  di  Agricoltura;  Notize  sulla;  Pesca  Maril- 
tima  in  Italia. 
La  Proprieta  del  Sottosuola. 
La  Razza  Bovini   Mirrhiui   Rossa  del  Cantone  di 

Berna. 
Relazione    Intorno  ai   Lavori  della  R.  Stazione  di 

Entomologia. 
Atti  del  Concorso  Internazionale  di  Caseificio. 
Zootecnia. 
Concorsi  Internazionale  di  Macchine  Agrarie. 
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Atti  della  Commissione  Cousnltiva  per  la  Fillerosa. 
Le  R  Seicole  practiche  e  speciale  di  Agricoltura. 
Sull  Industria  dell  Amido. 
Consiglio  di  Agricoltura. 
Rivista  del  Servizio  Minerario. 
Studio  sulle  endemie  del  Cretinismo  e  del  Gozzo. 
Concorsa  agrari  regionale. 

Irrigazioni  e  Laghi  artificial!  della  Spagnea,  e  Atlanti. 
Notize  Intorno  :  I  Conte  Culturali  del  Frumento. 
Turin  :     Musei  di  Zoologia,  ed  Anatomia  Comparata  :  BoUet- 
tino,  Vol.  II.,  Nos,  33,  34,  Vol.  III.  Nos.  35  to  38. 

JAPAN. 

Tokyo:  Imperial  University:  Calendar  1887-88. 
Yokohama:     Deutschen  Gesellschaft  fur  Natur  und  Volker- 

kunde    Ostasiens;    Mittheilungen,   Band  IV., 

No.  351  to  475. 

MEXICO. 

Mexico:     Museo  Nacional :  Anales,  Tome  IV.,  Ent.  2. 

Sociedad  Mexicana  de  Historia  Natural :  La  Natur- 

aleza,  2  Ser.  Tomo  I,  Pts.  2,  3. 
Sociedad  Cientifica,  '*  Antonio  Alzate :"  Memorias, 

Tomo  I.,  Nos.  8  to  12,  II.,  i  to  4. 

NORWAY. 

Christiania  :  Royal  University :  Forhandlinger  Skandinaviske 
Naturforskeres,  I.  Viridarmm  Norvegicum, 
Band  I.,  Heft  II. 

NOVA  SCOTIA. 

Halifax  :     Nova  Scotian  Institute  of  Natural   Science  :    Pro- 
ceedings, Vol  VII.,  Pt.  II. 

RUSSIA. 

St.  Petersburgh  :  Comite  Geologique  du  Russie :  Bulletins, 
Vols.  VI.,  Nos.  8  to  12,  and  supplement; 
Vol.  VII.,  Nos.  I   to  5 ;  Memoirs,  Vols. 

II.,  4,  5,  ni.,  3,  v.,  2,  3,  4,  vn.,  I, 

2.      Supplement. 
Kiew  :    Societe  des  Naturalistes:  Memoirs. Tome  IX.,  Liv.  1,2. 
Moscow  •     Societe  Imperiale  des  Naturalistes  :  Bulletin,  Annee 
1887,  No.  4,  1888,  Nos.  I,  2. 
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SCOTLAND. 

Edinburgh  :     Botanical  Society  :    Transactions  and  Proceed- 
ings.  Vol.  XVII.,  Pt.  I. 
Royal  Physical  Society :  Proceedings,  1886-87. 
Royal  Society:   Pr9ceedings,  1883-84,  1884-85, 
1885-86,  1886-87. 
Glasgow  :     Natural  History  Society  :  Proceedings  and  Trans- 
actions, Vol.  II.,  Pt.  I. 

SPAIN. 

Barcelona  :     Academia  de  Ciencias  y  Artes :  Leyes  Cosmicas. 

SWEDEN. 

Stockholm :  Kongl,  Vetenkaps  Akademiens :  Ofversigt,  Arg. 
44,  Nos.  9,  10,  Arg.  45,  Nos.  i  to  8. 
Sveriges    Geologiska     Undersokning;     Brogger, 

W.  C,  Ueber  Die  Ausbildung  des  Hypostomes. 
De  Greer,  G.  Om  Kaolin,    etc.,    Om   Vindnotta 

Stenar. 
Om  Barnakaliegrottan. 
Om  Ett  Konglomerat  Inom  Urberget  vid  Vestana 

I  Skane. 
Fredholm,     K.     A.,     Ofversigt    af     Norrbottens 

Geologi. 
Hogbom,    A.    G.,   Om    Forkastningsbreccior  vid 

den  Jemilandska  Silurformationens  ostra  Grans. 
Hoist,  N.  O.,  Resa  Till  Gronland. 
Moberg,  J.  C.,  Kritsystem  I  Fast  Klyft  I  Holland. 
Nathorst,  A.  G.,  Nagra  Ord  Om  Visingsoserien. 
Post,     H.    v.,    Ytterligare    Om    Nickelmalmfyn- 

digheten  vid  Klefva. 
Santesson,  B.,  Nickelmalmfyndigheten  vid  klclva. 
Svedmark,  E.,  Gabbron,  etc.,  Orografiska  Studier 

Inom  Roslagen. 
Torell,  O.,  Undersokningar  ofver  Istiden. 
Tornquist,  S.  L  ,  Nagra  lakttagelser. 


UNITED  STATES. 


Albany 


New  York  State   Museum:    Annual  Reports  Nos. 

36  to  39;  Bulletins,  Vol.  I.,  Nos.  2  to  6. 
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Baltimore  :     Johns  Hopkins  University  :  Circulars,  Vol.  VII., 
No.   63 ;    Studies  from  Biological   Laboratory, 
Vol.    IV.,    Nos.    3,   4;    Observations   on    the 
Embryology  of  Insects  and  Arachnids — A.  T. 
Bruce. 
Boston  :     American  Academy  of  Arts  and  Sciences :  Proceed- 
ings, Vol.  XV.,  Part  i. 
Brooklyn:     Entomologica  Americana,  Vol.  IV.,  Nos.   i  to  9. 
Cambridge:     Museum    of    Comparative    Zoology:     Bulletin, 
Vols.  XIV.,  XV.,  (Three  Cruises  of  Blake); 
Vol.  XVI.,  Nos.  I,  2;  Vol.  XVII.,  Nos.  i.  2; 
Annual  Report,  1887-88. 
Peabody    Museum  :    Annual    Report ;   Papers  : 
Palaeolithic    Man    in    Eastern    and    Central 
North   America;  Standard    or    Head- dress? 
Psyche;  Vol.  V.,  Nos.  14410  152 
Champaign :     Illinois    State  Laboratory   of  Natural  History  : 
Bulletin,  Vol.  II.,  Articles  VII.,  VIII.,  Vol. 
III.,  Arts    1  to  IV. 
Chapel  Hill  :     Elisha    Mitchell    Scientific    Society :    Journal, 

1887,  Pt.  2,  1888,  Pt.  I. 
Chicago:     Academy    of    Sciences:    Constitution;     Bulletin: 
No.    I,    Glacial    Markings    in    the    Laurentian 
Hills — Andrews;  No.  2,    Fluviatile  Deposits  in 
Peoria    Lake — Wilson ;    No.    3,    Balrachia    and 
Reptilia  of  Illinois  — Davis   and   Rice;    No.    4, 
Microscopic  Organisms — Johnson  and  Thomas; 
No.  5,  Northern  Pitcher-plant — Higley  ;  No.  6, 
Boulder  Clays — Dawson  ;  No.  7,  Micro-Chemis- 
try of  Fats — Long;    No.    8,    Chicago   Artesian 
Wells — Stone;  No.  9,  On  Rhizocarps — Dawson  ; 
No.  10,  On  Elephas  Primigenius- Higley. 
Cincinnati :     Observatory  :  Zone  Catalogue  1887. 
Clinton  :     American  Antiquarian,  Vol.  X. 
Columbus:     Horticultural  Society  :  Journal,  Vol.  II.  10  to  12,. 

Vol.  III.  I,  2. 
Crawfordsville  :     Botanical  Gazette,  Vol.  XIII. 
Davenport:     Academy:  Proceedings,  etc.,  1887-88. 
Denver:     Colorado  Scientific  Society:  Proceedings,  Vol.   II. 
Part  III. 
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Trankfort :     Kentucky   Geological  Survey :    Report  of  Prog- 
ress,  1886-87  ;  Report  on   Jackson    Purchase 
Region ;  Report  on  Bath   and  Fleming  Coun- 
ties. 
Oeneva:     New     York     Agricultural     Experiment     Station: 

Bulletin,  Nos.   10  to  14. 
Manhattan:     Journal  of  Mycology,  Vol.  IV.  i  to  11. 
Minneapolis:     American  Geologist,  Vols.  I.  II. 

State  Geologist:  Annual  Report  1886;  Bulletin, 

Nos.  2,  3,  4; 
Geological   and  Natural   History  Survey,  Vol. 
II 
New  Haven:     American  Journal  of  Science,  Vols.  XXXV., 
XXXVI. 
Connecticut  Academy  of  Arts  and  Sciences ; 
Transactions,  Vol.  VII.  Part  II. 
Newport,    R.    I.:     Natural    History    Society:    Proceedings, 

1886-87. 
New  York  :     Academy  of  Science:   Annals,   Vol.  IV.   Nos    5 
to  8;   Transactions  Vol.  VI.  VII.  Nos.  i  to  8. 
(Lyceum  of  Natural  History)  Annals,  Vols. 
V.  to  rX.,  XI.;  Proceedings,  Second  Scr.  Nos 
I  to  4. 
The  American  (harden.  Vol.  IX. 
The  American  Geographical  Society:  Journal. 

Vol.  XIX.  Supplement,  XX.  i,  2,  3. 
American  Museum  of  Natural  History:  Annual 

Report,  1887-88. 
The  Auk,  Vol.  V. 
Columbia  College  :  School  of  Mines  Qua!  lerly, 

Vol.  IX.  2,  3,  4,  X.  I. 
Journal  of  Comparative  Medici»ie  a.:d  S«-  jjery. 

Vol.  IX. 
Microscopical  Society:  Journal,  Vol.  IV. 
Torrcy  Botanical  Club:  Bulletin,  Vol.  XV.  i. 
Philadelphia:  American  Philosophical  Society:   I  ivKcedings, 
July  to  Dec.  1887,  Jan.  to  June  1888. 
American  Naturalist,  Vol.  XXII. 
Academy   of  Natural    Sciences:     Iransactions, 
Sept.  to  Dec.  1887,  Mar.  to  Sept.  1888. 
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Second    Geological  Survey    of    Pennsylvania: 
Annual  Report,    1886:   Part  III    Anthracite 
Coal   Region,    Atlas;    Part  IV.    Paint,    Iron 
ore.  Serpentine,  Limestone;  with  Atlas ;  West- 
ern   Middle    Atlas,     Part    II;     Bucks    and 
Montgomery  Atlas,  C.  7. 
Zoological  Society  :  Annual  Report,  No.  16. 
Poughkeepsie :     Vassar  Brothers'  Institute:  Vol.  IV.  Transac- 
tions. 
Salem:     American    Association    for     the    Advancement    of 
Science  :  Proceedings,  36th  Meeting. 
Essex  Institute  :  Bulletin,  Vol.  XIX.  4  to  12. 
San  Francisco :     California  Academy   of  Science :    Bulletin, 
Vol.  II.  No.  8. 
California   State    Mining     Bureau :    Annual 

Report,  1887;  Bulletin,  1888,  No.  1. 
Thos.   L.   Casey,    Author :     On   Some    New 

North  American  Rhynchpohora :  Part  I. 
Technical  Society  of  the  Pacific  Coast :  Trans- 
actions, Vol.  IV.  2,  Vol.  V.  I,  2,  3. 
St.   Anthony   Park:      University   of  Minnesota,    Experiment 

Station  :  Bulletins,  3,  4. 
Trenton:     Natural  History  Society:  Journal,  Vol.  I.   No.  3. 
Washington :     American    Monthly     Microscopical     Journal, 
Vol.  IX. 
Bureau  of  Education  :  Circulars  of  Information, 
No.    2,    1887  ;    Study  of  Music  in  American 
Colleges   and    Universities;    No.  3,  Proceed- 
ings   of     Department    of     Superintendence; 
Report  of  Commissioner,  1885-86. 
Department  of  Agriculture,  Division  of  Botany  : 
Bulletins,   No.  5,   Experiments  made  in   1887 
in  the  Treatment  of  the  Downy  Mildew  and 
the    Black  Rot   of  the    Grape  Vine;   No.   6, 
Grasses  of  the  Arid  Regions;  No.   7,   Black 
Rot 
Division  of  Chemistry:  Bulletins,  No.  17,  Exper- 
iments  in    Manufacture    of   Sugar;    No.    18, 
Analysis  of   Sorghum   and    Sugar-cane;    No. 
19,  Methods  of  Analysis. 
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Division  of  Entomology:  Bulletins,  No.  15. 
Icerya  or  Fluited  Scale;  No  17,  The  Chinch 
Bug;  No.  18,  Enumeration  of  Published 
Synopses,  Catalogues  and  Lists  of  North 
American  Insects;  Insect  Life,  Vol.  I  Nos.  i 
to  6. 

Division  of  Forestry :  Bulletins,  No.  2,  On  For- 
est Condition  of  Rocky  Mountains. 

Division  of  Pomology:  Bulletins,  No.  i,  Condi- 
tion of  Tropical  Fruits  in  United  States;  No. 
2,  Adaptation  of  Russian  and  other  Fruits  in 
Northern  United  States;  Reports  of  Statisti- 
cian, 38,  1887  ;  48  to  57,  1888. 

Philosophical  Society :   Bulletin,  Vol.  X. 

Smithsonian  Institution,  Bureau  of  Ethnol- 
ogy: Bulletins,  Bibliography  of  the  Eskimo 
Language;  Bibliography  of  the  Souaria  Lan- 
guage; Perforated  Stones  from  California; 
Use  of  Gold  and  other  Metals  among  the 
Ancient  Inhabitants  of  Chiriqui ;  Work  in 
Mound  Exploration. 

Miscellaneous  Collections:  Vols.  XXXL, 
XXXII. ,  XXXIII.;  Report  1885,  Part  2. 

National  Museum:  Proceedings,  1887,  pp.  449 
to  771;  Plates,  1888,  pp.  I  to  176. 

U.  S.  Fish  Commission:  Annual  Reports,  1883, 
1884,  1885. 

U.  S  Geological  Survey :  Bulletins,  No.  37, 
Types  of  Laramie  Flora;  No.  38,  Peridotite 
of  Elliott  Co.  Ky.;  No  39,  Upper  Beaches 
and  Deltas  of  the  Glacial  Lake  Agassiz ;  No. 
40,  Changes  in  River  Courses  in  Washington 
Territory;  Atlas  for  Monograph,  Vol.  XII. 

War  Department :  Chief  Signal  Officer,  Monthly 
Reports;  Annual  Reports,  1885,  parts  i,  2; 
1886,  1887,  part  I ;  Tornado  Circular,  No.  i. 

Entomological  Society  :  Journal,  Vol.  I.  No.  2. 

U.  S.  Naval  Observatory :  Astronomical  Obser- 
vations, 1883. 
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squarrosoides,  vi,  102. 
stercorarius,  vi,  113. 
stipitarius,  vi,  72. 
stridor,  vi,  99. 
sub-lateritius,  vi,  114. 
sub-palmatus,  vi,  78. 
tener,  vi,  109. 
tephrotrichus,  vi,  79. 
terreus,  vi,  65. 
truncicola,  vi,  68. 
tuberculosus,  vi,  103. 
umbelliferus,  v,  198;  vi,  76. 
ulmarins,  vi,  78. 
unicolor,  vi,  104. 
vaginatus,  v,  217;  vi,  59. 
velutinus,  vi,  115. 
velutipes,  vi,  72. 
vernus,  vi,  57. 
versutus,  vi,  no. 
vernacti,  vi,  108. 
volvatu,  vi,  59. 
zonatus,  vi,  72. 
Agassiz,    Louis.       In    memoriam,  by 
Dr.  J    A.  Henshall,  viii,  129. 
I   Agelacrinoidea  S.  A.  M.,v,  221. 
!   Agelacrinus,  Holbrooki,"-'-  x,  25. 

septembrachiatus,  M.  &  D."*  1,27. 
Alabama    and    Mississippi,  Tertiary 
fossils  of,  (see  Aldrich,  T.  H.) 

Cretaceous  of,  iii,  99. 

Albinism  among  l)irds,  x,  214,  216. 
Aldrich,   Truman   H.      Notes  on  the 
Distribution   of  Tertiary  Fossils  in 
Alabama  and  Mississippi,  viii,  256. 
notes  on  Tertiary  vShells,  with  de- 
scriptions of  new  species,  x,  78. 

notes  on  the  Tertiary  of  Alabama 

and  Mississippi,  w^ith  descriptions 
of  new  species,  viii,  145. 
Aldrich,  Truman  H,  (see  Meyer  and 

Aldrich:  proceedings  of  jcciety.) 
Alluvium  of  Massachusetts,    (Hitch- 
cock, quoted),  iii,  248. 
Ambonychia  retrorsa,  S.A.M.*i,  104. 

robusta,  S.  A.  M.  iii,  315. 
American  Association  for  the  advance- 
ment of   Science.     Officers  of,  for 
Cincinnati  meeting,  iv,  179 
Amphibia,   notes  on,    (see   Herpetol- 

Amphibia    of   Indiana,    (see     Butler, 

A.  W;  Hay,  O.  P.) 
Amplexopora,  v,   154;  x,  134. 

cingulata,  Ul.*  v,  254. 

robusta,  Ul.*  vi,  82. 
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Amygdalocystites    huntingtonii. 

Weth.*  iv,  177. 
Anarsia    '?^    belfragesella,  Cham,  ii, 

183. 
Anemone  thaliclroides,  remarks  on, 

vii,  65. 
Anesychia  decemgutlella,  i,  149. 

texanella,  Cham,  ii,  179. 
Angelluni  cuneatum,  S.  A.  M.*  i,  106. 
Anisotrypa  symmetrica,  Ul.*  vi,  276. 
Annelids,   fossil,   (see   Sillier,  S.   A., 

Ulrich,  E.  O.) 
Annelids,   jaws,    (see  James,    U.    P.. 

vii,    143.) 
trails,    (see  James,   Jos.    F.,   vii, 

124,  151.) 
Anomalocrinus,  remarks  on,*  v,  38. 
caponiformis,  ii,   109. 
incurvus,  ii.  III. 
Anomaloides  reticulatus,  Ul,*  i,  92. 
Anomaloides  reticulatus,  referred  to 

Receptaculites,  viii,  165. 
Antennae  of  lepidoplerous  Iarv;^e.  v,  5. 
Ant  foray  for  slaves,  v,  60. 
Anthropological  notes,  (see  Langdon. 

F.    W,;     Low,   Charles    F.;    Metz, 

Charles  L.) 
Apidx-,  feeding  organs  of,  i,  41. 
Arabellites  aciculaius,  U.  P.  James,* 

vii,  148. 

hindei,  U.  P.  James,"  vii,  149. 
Arcanoporidae,  vii,  36. 
Archreological  explorations  near  Mad- 
ison ville,  Ohio,    (see  Low,  C.  F.) 

researches,  v,  88. 

Archibuteo    lagopus     Sancti-johan- 

nis,  X,  49. 
Archimedes,  v,  150. 
Ardetta  exilis,  nest  of,  iii,  227. 
Arenicolites,  i,  88. 
Ariolimax   columbiana,    var.   hecoxi, 

iii,  38. 
Armillaria,  vi,  64 
Arthroclema,  v,  151. 
sh^fferi,  i,  89. 
tenuis,  i,  89. 
Arthronema,  v,  151,  160. 
curtum,  Ul."*  v,  161. 
spinifurme,  Ul.*  v,  i6i. 
Arthronemidae,  v,  151. 
Arthropora,  v,  152,  167. 
Arvicola   riparius,    measurement    of, 

V,  52. 
Arvicola  riparius,  ix,  261. 
.Asaphoidichnus,   dyeri,  S.  A.  M.*  ii, 

219. 

trifidus,  S.  A.  M.»  ii,  218. 
Asaphus    megistos,     locomotary    ap- 
pendages of,  vi,  202, 


\   Aspidopora.  v,  155;  x,  136. 
i  atcoUta,  Ul.»  vi,  164. 

Astcrocrinus,  ii,  3. 
j    Astur  atricnpillus,  vii,  II. 
'   Astylospongia  gregaria,  ix,  247. 

tumida,  ix,  247. 
1   Atactcpora,  Ul.,  ii,   119;  ▼,  154;  x, 
I       135.     restricted,  ri,  245. 
hiriuta,  Ul.*  li,  120. 
maculata,  Ul.*  ii,  121. 
multigranosa,  Ul.*  ii,  122. 
mundula,  Ul.*  ii,  123. 
ortoni,  ii,  120. 
septosa,  Ul.*  ii,  125. 
subramosa,  Ul.*  ii,  124. 
tenella,  Ul.*  ii,  123. 
Atactoporella,  Ul.,  vi,  247  ;  x,  139. 
multigranosa.  Ul.*  vi,  254. 
mundula,  Ul  ♦  vi,  252. 
newpottensis,  Ul.*  vi,  250. 
ortoni,  *  vi,  256. 
schucherti,  Ul.*  vi,  251. 
typicalis,  I'l.*  vi,  248. 
Athyris,  iv,  307. 
Atlantic  ocean  deposits,    (Thomson, 

quoted,)  ii,  226. 
Alragenc,  vi,  1 19. 
Atrypa  reticularis,  i,  130. 
Aztec  Calendar  Stone,  (see  Abert,  J. 

W.,  vii,  181  ;  viii,  4.) 
Bacillus  anthracis,  etc.,  v,  195. 
Bad  lands  of  Missouri  river,  ^Evan?, 

quoted)  iii,  268. 
Bald  eagle,  food  of,  viii,  63. 
Bardstown,    Kentucky,  birds  of,    v, 

93;  vi,  136. 
Barn  owl,  occurrence  of,  vi,  237. 
Bass  black,  and  Oswego,  vii,  140. 
Bassler  on  weather  changes,  viii,  60. 
Batostoma,  Ul..  v,  154;  x,  135. 
Batostomella,  Ul  ,  v,  154:  x,  135. 
Batrachians   in   collectioD,  Cin.  Soc. 

Nat.  Hist.,  X,  34. 
Beatricia  nodulosa,  ix,  245. 

undulata,  ix,  245. 
Beaver,  f^iant,  tooth  found  in  Ohio. 

vi,  238. 
Beckham,  Charles  VVickliflfe,  a  list  of 
the    birds  of    Bardstown.    Nelson 
County,  Ky.,  vi.  136.     (see  also  v, 

93.) 
Beer,  Wm.,  on  Roman  wall,  ix,  8. 
Bees  splitting   corollas   of  Flowers. 

«,  52- 
Belemnosis  americana,  Mr.  &  Aid.* 

ix,  (47).  <n- 
Berenices,  v,  149. 
Berenicea  primitiva,  Ul.*  v,  157. 
vesiculosa,  Ul.*  v,  158. 
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Berkeley,     Rev,     M.    J.     (see    Lea, 

Thomas  G.) 
Beyrichia  persulcata,  III.*  ii,  12. 

regularis,  ii,  12. 
Hibliojjraphy  of  cephalopoda  of  Cin- 
cinnati group,  viii,  249. 

of  Cincinnati  fauna,  viz: 

amphibia,  vi,  32. 
annelida,  vi,  39. 
arachnida,  vi,  38. 
avis,  vi,  12. 
coelenterata,  vi,  53. 
Crustacea,  vi,  38. 
insecta,  vi,  35. 
mammalia,  vi,  5. 
moUusca,  vi,  39. 
pisces,  vi,  32. 
protozoa,  vi,  53. 
reptilia,  vi,  31. 

of  conchology  of  Ohio,  vi,  39. 

Birds,  albinos,  x,  214,  216. 
Birds  at  Bardstown,  Kentucky,  v,  93  ; 
vi,  136 

destruction    of,    (see  destruction 

of  birds.) 

at  school  window,  v,  54. 

Food  of  raptorial,  i,  116;  viii,  62. 

notes  on,  x,  49,  (see  Aberl,  J.  W.; 

Dury,  Chas.  and  Freeman,  L.  R.; 
Langdon,  F.  W.;  Brookville;  Fish- 
er, W.  H.;  Butler,  A.  W.;  Quick, 
E.  R.;  Zoological  Miscellany) 

of  Cincinnati,  (see  Dury  &  F'ree- 

man;  Langdon,  F.  W.) 

of   Colorado    valley    (reviewed), 

ii,  68. 

af  Louisiana  swamps,  v,  89. 

of  Ohio  marsh,  iii,  220. 

on  White  Water  river  in  winter, 

V,  54. 

in  Collection  of    Cin.    Soc.    Nat. 

Hist.,  ix,  47. 
Bison  latifrons,  iii,  311;  x,  19. 
Bittern,  Least,  nest  of,  iii,  227. 
Black  river  group,  iv,  281. 
Blastophycus  diadematus,  M.  &  D.* 

i.  24. 
Blood    corpuscles    and    brain.      See 

Ricketts.  B.  M.,  x,  27.) 
Bolbitius  titubans,  vi,  177. 
Boletus  auriporus,  vii,  7. 
castaneus,  vii,  10. 
chrysenteron,  vii,  6. 
edulis,  vii,  10. 
filleus,  vii,  9. 
floccopus,  vii,  8. 
gracilis,  vii,  9. 
magnificus,  vii,  7. 
mutabilis,  vii,  6. 


Boletus  piperatus,   vii,  5. 
radicans,  vii,  6. 
scaber,  vii,  8. 
sordidus,  vii,  9. 
strobilaceus,  v,  204;  vii,  8. 
subtomentosus,  vii,  7. 
vermiculosus,  vii,  7. 

Bones  from  Madisonville,  (see  Lang- 
don, F.  W.,  iv,  237.) 

Books  and  pamphlets  in  the  library 
of  the  Cincinnati  Society  of  Natu- 
ral History,  viii,   178. 

added    to    library,    (see    library 

additions). 

Botany,  lectures  on,  by  Jos.  F'.  James, 
notice  of  viii,  72. 

Boulder,  large,  in  Southern  Ohio, 
i,56. 

Bourgueticrinus  alabamensis,  De 
Loriol,*  V,  118. 

Brachiospongia  digitata,  ix,  248. 
tuberculata,  ix,  248. 

British  Columbia,  cretaceous  of,  iii. 
104,  191,  197. 

British  inch  as  a  standard  of  measure 
of  mound  builders,  (see  Skinner, 
J.  R.,  ix,  51,  115,  142,  231.) 

Brookville,  notes  on  birds  from,  v, 
93,  192. 

Bryozoa,  American  palaeozoic  (see 
Ulrich,  E.  O.) 

new  (see  Ulrich,  E.  O.) 

Bubo  Virginica,  vii,  12. 

Buccinum  Vicksburgensis,  Aid.*  viii, 
149. 

Buchanan,  Rob't.     In  memorian,  iii, 

74- 
Bulimea  megasoma,   anatomy  of,   ii, 

95- 

animal,  ii,  94. 

shell,  ii.  93. 

Buteo  borealis  (albino),  v,  53. 
lineatus,  food  of,  viii,  63. 
pennsylvanicus,  food  of,  i,  116. 

Buthotrephis,  description  of,  vii,  159. 

species  of,  vii,  160. 

Butler,  Amos  W.,  Arvicola  riparius 
and  Scalops  aquaticus,  ix,  261. 

albinism  among  birds,  x,  214. 

notes  on   herpetology,    ix,    263; 

X,  147. 

notes  on  fishes,' ix,  265. 

ornithological  notes  from  Brook- 
ville, Indiana,  v,  192. 

star  nosed  mole,  x,  214. 

Bythopora  fruticosa,  iii,  144. 

nashvillensis,  S.  A.  M.*  iii,  143. 

Cadulus  abruptus,  Mr.  &  Aid.*'  ix, 
(40,)  104. 
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Cadulus  abruptus,  Sp.*  ix,  (40,)  104. 
Cienozoic,  mesozoic  and,  geology  and 

palaeontology,  (see  Miller,  S.  A.) 
Caesar's  agaric,  vi,  57. 
Calceocrinus  radiculus,  Ringueberg,* 

V,  120. 
Calciferous  group,  iv,  276. 
Calendar   Stone,  (see   Abert,  J.  W., 

vii,  181  ;  viii,  4.; 
California,  cretaceous  of,  iii,  87,  93. 

tertiary  of,   iii,  276,  281  ;  iv,  17. 

Callopora,  v,  154;  x,  135. 

comparison    with  Fistulipera,   v, 

251. 

cincinnatiensis,  Ul.*  i,  93;  v,  142. 

elegantula,*  v,  250. 

subplana,  Ul.*  v,  253. 

Calloporella,  Ul.  v,  154;  x,  135. 
harrisi,  Ul.*  vi,  91. 

Callosamia  promeihea,  on  button- 
bush,  iv,  345. 

Calymene  caliicephala,*  v,  117. 
nasuta,  Ul  *  ii,  131. 
niagarensis,  i,  130. 

Canada,  drift  of,  (see  Drift.) 

Cancellaria  livingstonensis,  S.  A.  M.* 
V,  86. 

Cantharellus  aurantiacus,  vi,  189. 
ciharius,  vi,  188. 
cinnabarinus,  vi,  189. 
minor,  vi,  188. 

Cardamine  (Dentaria),  vii,  66. 

Carnarophoria  occidentalis,  S.  A.  M.* 
iv.  III. 

Carolina  parociuet  in  Ohio,  i,  1 15. 

Carpenter,  E.  J.,  lantern  slides,  ix, 
(32,)  96. 

Carp,  Europenn,  x,  149. 

Cassia,  arrangement  of  species  of, 
vii,  71, 

Cassidana    brevidentata.  Aid.*    viii, 
»52- 
c.irinata.  Aid.*  viii,  153. 
dubia,  Aid.*  viii,  153. 
planotecta,  Mr.  &  Aid.*  ix,  (43,) 
107. 

Cassis (Semicassis)  shubutensis.  Aid.* 
viii,  147. 

Castoroides  ohioensi<«,  tooth  found  in 
Ohio,  vi,  238. 

Catalogue  of  birds,  fishes,  mammals, 
etc.,  in  the  collection  of  the  Cin- 
cinnati Society  of  Natural  History, 
compiled  by  Jos.  F.  James,  Custo- 
dian, ix,  47;  x,  34. 

Catalogue  of  the  books  in  the  library 
of  the  Cin.  Soc.  Nat.  Hist.,  viii, 
178. 

of    plants    of    Cincinnati,     (sec 

]amts,  J.  F.,  ii,  42.) 


Catalogue,  of  books  .added  to  the 
library,  (see  library.) 

——of  birds  of  Cincinnati,  I,  167. 

of  coleoptera  in  the  cullrciunof 

Cin   Soc.  Nat.  Hist.,  viii,  120. 

of  fossils  of  the  Cincinnati  group, 

i,  61,  (see  Mickleborough  db  Weto- 
erby.) 

of  lepidoptera  observed  in  vicin- 
ity of  Cincinnati,!,  12. 

of  Unionidce  of  Mississippi  val- 
ley, ix,  10. 

Catalpa  speciosa  vii,  75. 

Cat  hunting  squirrels,  v,  92. 

Caucalis  anthriscus,  drscription  uf 
genus  and  species,  vii,  72. 

Central  North  America,  drift  of,  iv, 
183,  230. 

Century  plant,  the,  iv,  234. 

Cephalopoda  of  the  Cinctnuati  group, 
bibliography  of,  viii,  249. 

definition  of,  viii,  235. 

description    of    species  of,   viii, 

237. 

synopsis  of  genera  of,  viii,  236. 

Ceramopora,  v,  156;  x,  137. 

beani,  U.  P.  James,*  vii,  23. 
Ceramoporella,  Ul.,  v,  156;  x,  138. 
Ceramoporidae,  Ul.,  v,  156. 

compared  with  Fi!>tuliporid.xr,  x, 

132. 

Monticuliporida?,  v,  148;  x, 

132 
Cerithiopsis     quadristriaris,    Mr.    A 

Aid.*  ix.  (43,)  107. 
Cerithium  langdoni.  Aid.*  viii,  151. 

vinctum,  x,  80. 
Cha>tet«;s  briareus,  ii,  128. 
clathraius,  v.  30. 
compreS'>us,  Ul.*  ii,  27. 
corticans,  li,  122. 
decipieny,  li,  27.  •'^ 
elegans.  Ul.*  ii,  130. 
fleicheri,  i,  93:  ii.  129;  v,  29. 
granulifcruit,  Ul.*  ii,  128. 
irregularis,  Ul.*  ii,  129. 
jamcsi,  i,  94. 
pavonin,  li,  27. 
petropolitanus,  ii,  130;  v,  29. 
pulchellus,  ii,  126;  v,  27. 
subglobosus,  Ul.*  ii,  129. 
tuberculatus,  ii.  122. 
venustus,  Ul.*  i,  93. 
(see  .Monticulipora.) 
Chambers,    Vactor    T  ,   descriptions 
of  some   new  Tineina,  with  notes 
on  a  few  old  species,  ii,  179. 

illustrations  of  the  neutation  of 

the  wings  of  American  tineina,  ii» 
194 
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Chambers,  Vactor  T.,   In'memoriam, 
vi,  239. 

list  of  papers  by.  vi,  242. 

aew  species  of  tineina,  iii,  289. 

)n    Pronuba   yuccasella  (Riley), 

and  the  habits  of  some  tineina,  i, 
141. 

on    the    antennae    and   trophi   of 

lepidopterous  larvae,  v,  5. 

on  the  tongue  (lingua)  of  some 

hymenoptera,  i,  40. 

(note  on  the  above,  i,  161.) 

the  metamorphosis  of  insects  as 

illustrated  in  the  tineid  genus  Lith- 
coUetis  of  Zeller,  ii,  72.  [see  this 
paper  for  the  life  history  of  many 
insects. — J.] 

two  new  species  of  entomostraca, 

iv,  47. 

Chazy  group,  iv,  279, 

Cheiloporella,  UL,  v,  157;  x,  138. 

Cheilolrypa  hispida,  Ul."*  vii,  50, 

Chordeiles  virginianus,  migration  of, 
X,  148. 

Cicada,  observations    on,   (see    Dun, 
W.  A.,  viii,  233.) 

Cincinnati  birds,  (see  Dury  &  Free- 
man; Langdon,  F.  W  ) 

coleoptera  of,   (see  Dury,  Chas.) 

fauna  bibliography  of,  vi,  5. 

synopsis  of,  v,  185. 

group,    new    fossils    from,    (see 

James,  U.  P.,  James,  J.  F.,  Miller, 
S.  A.,  Faber,  Chas.,  Ulrich,  E.  O., 
Wetherby,  A.  G.) 

cephalopoda  of,  viii,  235. 

fossils  of,   (see    Micklebor- 

ough  &  Wetherby,  i,  61.) 

fucoids  of,  vii,  124,  151, 

protozoa  of,  ix,  244, 

flora  of,   notices  of,  (see  James, 

D.  L.),  iii,  239. 

lyceum  of  natural  history,  x,  142. 

lepidoptera  of,  i,  12. 

mammalia  of,  iii,  297. 

plants  of,  (see  James,  J.   F.,  ii, 

42;  vii,  65  ) 

ornithdlogical  notes,  (see  Lang- 
don, F.  W.,  i,  no,  167;  iii,  121.) 

Society  of  Natural  History,  list  of 

members  of,  iv,  346;  vii.  51;  x,  229. 

constitution     and    bj-laws 

of,  iii,  i;  ix,  38. 

proceedings    of,    (see    pro- 
ceedings). 

collections    of,    fsee    under 

coleopiera,  moUusca,  birds,  etc.) 

library  of,  (see  library.) 

history  of,  i,  4. 


Cincinnati,  Society  of  Natural  His- 
tory, officers  from  the  organisation 
to  1879,  i,  2. 

g'^'^l^gy?  topography  of,  ix, 

(20,)  84,  136. 

clarification  of  water  supply  of, 

(see  Stuntz,  C.  R.,  ix,  20.) 

rain  and  snowfall  at,  from   1835 

to  1876,  i,  57. 

rainfall  at,  vii,  109. 
Cionella  morsei,  Doherty,  i,  55. 
Clarification  of  water  supply  of  Cin- 
cinnati, ix,  20. 

materials  used,  ix,  22. 
process  of,  ix,  24. 
receipts  for,  ix,  23,  30. 
tests  of  precipitants,  ix,  25. 
tests  of,   tabulated,  ix,  26. 
Clarke  tablet,  account  of,  ix,  240. 
Clathropora,  v,  152;  vii,  39. 
Claytonia  Vir^inica,  remarks  on  fer- 
tilization of,  vii,  68. 
Clematis,  description  of  species,  vi, 
118. 

geographical  distribution,  vi,  127. 
place  of  origin,  vi,  133. 
synonymy,  vi,  134. 
revision  of  genus,  vi,  118. 
Clematis  alpina,  vi,  119,  128. 

var  Ochotensis,  vi,  119,  128. 
Baldwinii,  vi,  119,  128. 
Bigelovii,  vi,  123,  130. 
Catesbyana,  vi,  124. 
eoecinea,  vi,  121. 
crispa,  vi,  123,  130. 

var  Walteri,  vi,  123,  130. 
Douglassi,  vi,  119,  128. 
Drummondii,  vi.  124,  131. 
FremontU,  vi,  120. 
filiiera,  vi,  122. 
holoserieea,  vi,  124. 
lasiantha,  vi,  123,  131. 
ligusticifolia,  vi,  125,  132. 
var.  iiracteata,  vi,  125. 
var.  brevifolia,  vi,  125. 
var.  Californica,  vi,  125. 
ochroleuca,  vi,  120,  129. 

var.   Fremontii,  J.    F.   James, 
vi,  120,    129. 
ovata,  vi,  120. 
pauciflora,  vi,  124,  131. 
Penn^ylvanica.  vi,  126. 
PUcheri,  vi,  121. 
reticulata,  vi,  123,  130. 
Scottii,vi,  119,  129. 
Texensis,  vi,  122. 
verticillaris.  vi,  119,  127. 
Viorna,  vi,  I2i,  129. 

var.  eoecinea,  vi,  121,  130. 
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CJemalis  alpina,  var.  Pitcheri,   J.    F. 
James,   vi,  121,  130. 

Virginiana,  vi,  124,  131. 
var.  bracteata,  vi,  124. 
Cleidophorus  chicagoensis,  S.  A   M.* 
iii,3M- 

ellip^icus,  Ul.*  ii,  25. 
elongatus,  ii,  26. 
major,  Ul.*  ii,  25. 
subovatus,  ii,  2;. 
Clinton  group,  iv,  289. 
Clitopilus,  vi,  99. 
Closterium,  viii,  168. 
Clytocyhe,  vi,  66. 
Codaster  gratiosus,  S.  A.  M.*  ii,  257. 

pulchellus,  M.  &  D.*  i,  35. 
Coleophora,  i,  148 

bistrigella,  ii,  185. 
inornatella,  ii,  185. 
Coleoptera,    list    of    in    collection   of 
Cin.  Soc.   Nat.    Hist.,  com])iled  by 
Jos.  F.James,  custodian,  and  Chas. 
Dury,  curator,  viii,  120. 

of  Cincinnati,  by  Chas.  Dury,  ii, 

162. 

additions  to  list,  v,  218. 

notes  on,  v,  6i;  vii,  91. 

Collecting  land  and  fresh  water  shells, 

Instructions  for,  iv,  334;  v,  44. 
Collybia,  vi,  70, 

Colorado  desert,  letter  on,  iii,  73. 
Color,  (see  Abert,  J.  VV.,  vii,  167  ) 

complimentarv,  vii,  171. 

)f  spectrum,  vii,  170, 

.vave  length  in,  viii,  3. 

Colpoceras  arcuatum,  J.    F.   James,* 
viii,  242. 

clarkei,    Weth.*  iv,  77. 
Columbella    mississippiensis,    Mr.    & 

AId.*ix,  {Ai,)  107. 
Committee  on  geological    nomencla- 
ture, report  on,  i,  193. 
Compsocrinus  harrisi,  S.   A.   M.*  vi, 

234- 
Compsoplema  tnnodosa,  x,  79. 
Conchicolites,  ii,  260. 
Conchology,  notes  on,  (see  Zoological 

miscellany.) 
Conchology  of  Ohio,  bibliography  of, 

vi,  39. 
Connecticut,     red    sandstone   in,    ii, 

148,  153. 
Constiiution  and  by-laws  of  Cin.  Soc. 

Nat.  Hist.,  adopted  March  2,  1880, 

iii,  I. 
revised,  adopted  March  2, 

1886,  ix,  38. 
Conodonts,  i,  87,  (see  James,  U.  P., 

vii,  143  ) 


Constellaria,  v.  156;  vi,  264;  x,  137' 

fischeri,  Ul.*  vi,  270. 

florida,  Ul.»  v,  257 ;  vi,  267. 

limitaris,  Ul*  269. 
Cooper,    Edward  M.    Some   Curious 
Animals,  vii,  204. 

sponges,  vii,  97. 

on    mastodon  in  Massachusetts, 

viii,  59. 
Conularia  formosa.  M.  and  D.*  i,  38, 

trentonrnsis,  i,  38. 
Conurus    carolinensis,    formerly     in 

Ohio,  i,  115, 
Conus    rConorbis)    alatoideut.  Aid.* 

viii,   149. 
Coprinarii,    table  of  sub-genera,    vii, 

116. 
Coprinus  atramentarius,  vi.  i7d 

comatus,  vi,  173. 

fuscescens,  vi,  174. 

insignis,  vi,   175. 

micaceus,  vi,    175, 

niveus,  vi,  175. 

nycthemerus,  vi,   176. 

plicatili<i,  vi,    177. 

pulchrifolius,  vi,  176. 

radiatus,  vr,  176 

semilanatus,  vi,  175. 

squ^mosus,  M->rg.  •vi,  173. 

variegalus,  vi,   174. 
Corbula  murchisoni,  var  fossata,  Mr. 

and  Aid*  ix,  45,   109. 
Coriscium  quinque-stregella,  ii,  185. 
Cormorant,   Florida,  in  Ohio,  i,  117. 
('Orticium  albido  cameum,  z,  200. 

amorphum,  x,   199. 

auberianum.  x,   199. 

c.-eruleum,  x,  20o. 

calceum,  x,  200 

cinereum,  x,  201. 

conflu<^n«,  x,  201. 

comedens.  x,  201. 

Alamt-ntosum,  x,  199. 

incarnatum,  x,  201. 

lacteum,  x,  199. 

molle,  X,  201. 

ochraceum,  x,  200. 

olivarceus,  x,  200. 

portentosum,  x.  201. 

puberum,-  x,  200. 

radiosum,  x,  199. 

subgigantrum,  x.  200. 
Cortinarius  alba-violaceus,  vi,  179. 

ca;rulescens,  vi,  178. 

calochrou5,  vi,  178. 

varius,  vi,  178. 
Coscinuro,  vii,  38. 
Cosmarium.  viii,  168. 
Cotton,  L.  S.,  on  Mulberry,  viii,  69. 
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Coues,    Eliot,  birds  of  the  Colorado 

Valley,  (reviewed;  ii.  68. 
Cox  on  Diatoms,  viii,  60. 
Crania  from  Madisonville  prehistoric 

cemetery,  iv,   238. 
Crania  mullipunctata,  i,  98. 

parallela,  Ul.*  i,  98. 

percarinata,  Ui."'-  i,  98, 

scabiosa,  i,  99. 

socialis,  Ui.*  i,  99. 
Cranium,    human,    cup    made   from, 

iii,  296;  iv,  257. 
Craterellus  cantharellus,  x,  189. 

cornucopioides,  x,  189. 

lutescens,  x,  188. 
Crateripora,  v,  151  • 

erecta,  UK*  ii,  30. 

lineata,  Ul  *  ii,  29. 

var  expansa,  Ul.  ii,  30. 
Crepipora,  Ul.  v,  157;  x,  138. 
Cretaceous  formation,  ii,  244. 

general  remarks  on,  iii,  200. 

of  Alabama,  iii,  99. 

of    British    Columbia,    iii,    104, 

19',  197. 

of  California,  iii,  87,  93. 
of  Mississippi,  iii,  80,  171. 
of  Nebraska,  iii,  19. 
of  New  Jersey,  iii,  12. 
of     North     America,      (Morton 
qu'ited)  iii,  9. 

of  North  Carolina,  iii,  171. 
of    Rocky   Mountain  region,   iii, 
82,  97,  99,  106,  165,  168,  172,  185, 
194.  198. 
of  Tennessee,  iii,  92. 
of  Texas,  iii,  15,  23,  31. 
(All  quoted  in  Miller  on  Coenozoic 
and   Mesozoic  geology  and  palse 
ontology,  which  see.) 
Crinoids,  new  species  described,  (see 

Miller,  S.  A.;  Wetherby,  A.  G.) 
Cristellaria  rotulata,  (?)*  v,  I19. 
Cromyociinus,  ii,  252. 

gracilis,  Weth.*  ii,  248. 
Cronartium  asclepiadeum,  var. 

1  hesii,  V,  214. 
Cross-bill,  American,  vii,  ii;  x,  203. 
Crow  and  hawk  conttst,  x,  49. 
Crusiacea,  new  species,    (see  Weth- 
erby, A.  G.) 
Cruziana,  character  of,  vii,  155. 

species  of,  vii,  157. 

Carleyi,  J.  F.  James,*'  vii,  155. 

Cuneamya  curta,  Whitf.*  i,  138. 
elliptica,  S.  A    M.*  iv,  317. 
parva,  S    A.  M.*  iii,  316. 
Cup  made  from  a  human  cranium,  iii, 
296;  iv,  257. 


Curators'  reports,  (see  proceedings 
society.) 

Custodian,  reports  of,  (see  proceed- 
ings of  society,  James,  J.  F., 
Smith,  H.  P.) 

Curtis,  on  volcanic  mud,  x,  3. 

Cyathocrinus  cora,  iv,  174. 

crawfordvillensis,    S.  A.   M.*   v,. 

79. 

harrisi,  S.  A.  M.*  ii,  255, 

vanhornei,  S.  A.  M.*  iv,  261. 
Cyathophyllum,  iv,  308. 
Cyclocystoides  bnteceptus,  i,  35. 

l)ellulus,  M.  &  D.*  i,  34. 

davisi,  1,  34. 

halli,  i,  34, 

huronensis,  i,  34. 

magnus,  M.  &  D.*,  i,  32;  iv,  70, 

minus,  M.  and  D.*,  i,  33. 

mundulus,  M.  and  D.-'-"  1,  34, 

nitidus,  Faber,*  ix,  17. 

parvus,  M.  and  D  *  i,  33. 

salteri,  i,  35. 
Cyclocystoididas,  S.  A.  M.  v,  223. 
Cyclonema  cincinnaiiense,  S.  A.  M.* 

V,  230. 
Cyclora  depressa,  Ul.*  ii,  13. 

pulchella,  S.  A.  M.*  v,  231. 
Cyphella  galeata,  x,  202. 

gri>eopallida,  x,   202. 

pezizoides,  x,  202. 
Cylichna     voluiata,    Mr.    and    Aid.* 

ix,  (44)  108. 
Cypric^rdites  quadrangularis,  Whif.* 
i,  138. 

sterling  ensis,  I,  137. 
Cyprinus  carpio,  x,  149 
Cyitoceras,  species  t)f  viii,  245. 

amoenum,  S.  A.  M.*  i,  105;  viii, 

247. 

conoidale,  Weh.*  iv,  78. 

faberi,  J.  F.  James*  viii,  246. 

irregulare,  Weih.*    iv,    79;  viii, 
246. 

magister  viii,  246, 

tenuiseptum,  Faber*  ix,  18. 

vallandighami,  viii,  245. 

ventricosum,  viii,  246. 
Cyrtolites  magnus,  S.   A.  M.*  i,  105, 

nitidulus,  Ul,*  ii,  12. 
Cystidian  sp  ,  Weth*  iv,  177. 
Cystodictya,  v,   152;  vii,  35. 

lineata,  Ul.*  vii,  37. 

occellata,  Ul.*  v,  170. 
Cystodictyonid?e,  Ul.  vii,  34. 
Cythere  cincinnatiensis,  i,  106, 

irregularis,  S.  A.  M.*  i,  106. 
Dabchick,  nest  of,  iii,  231. 
Dactylophycus,  vii,  164. 
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Dsedalia  ambi^ua,  v,  209;  ix,  3. 
aurea,  ix,  4. 

confragosa,  vi,  199;  ix,  4. 
pallido-fulva,  v,  209.. 
sepium,  v,  209. 
unicolor,  ix,  5. 

Darwin,   Charles    Robert,    Sketch  of 

Life  of,  V,  71. 
Deer  Creek  Mound.    Exploration  of, 

vii,  194. 
Dekayella,  v,  155;   x,  136, 

obscura,  Ul.*  vi,  89. 
Dekayia,  v,  155;  vi,  148;  x,  136. 

appressa,  Ul.*  vi,  152. 

multispinosa,  Ul.*  vi,  154. 

paupera,  Ul*  vi,    153. 

pelliculata,  Ul.*  vi,  150. 

trentonensis,  Ul.*  vi,  151. 
DeLorioJ,   P.,   Description   of  a  new 
species  of  Bourgueticrinus,  v,  118. 
Dendrocrinus  (?)  curtus,  Ul.*  ii,    18; 
ix,  18. 

erraticus,  S.  A.  M.*  iv,  316. 

navigiolum,  S.  A.  M.*  iii,  235. 

oswrgoensis,  ii,  19. 

rusticus,  ii,  19. 
Dendrograptus,  species  of,  vii,  i6l. 
Dentalium     incisissimum,     Mr.    and 

Aid."-'-  ix,  (40)  104. 
(Dentaria)  Cardamine,  vii,  66. 
Destruction  of  Native  Birds,   Papers 
on,  by 

Dury,  Charles,  ix,   163,  192. 

Fisher,   Wm.   Hubbell,    ix,    167, 
204  . 

James,  Jos.  F.,  ix,  219. 

Langdon,  F.VV.,  ix,  131,181.  220. 

Warder,  Reuben  H.,  ix,  179. 

Report  of  Committee  on,  ix,  129. 

Discussion  on  Report,  ix,  131.       I 

Diamonds,  value  of,  viii,  2.  •         ! 

Dianulites,  remarks  on,  v.  246. 
Diaptomus  (?)  kentuckyensis,  Cham.* 

iv,  48. 
Diatoms  in  Tyler  Davidson  Fountain, 

viii.   167 
Dichocrinus,  ii,  3. 
Dicranopora,  v.  152,  166. 

lata,  Ul.*  V,  166. 

trentonensis,  UJ.*  v,  167. 
Didymium  regulosum,  v,  212. 
Didymopora,  v,  156;   x,  137. 
Dinotherium,  vii,  208 
Dionsea,  affinities  of,  viii,  iii. 
Diplodia  mori,  v,  213. 
Diptotrypa,  v.  153;  x,  133. 

milleri,  Ul.*  v,  24$. 


Discina  circe,  i,  97. 

tenuistriata,  UL*  i,  96. 
sublamelio5a,  Ul.*  1.  96. 
Discoirypa,  v,  155;  vi,  163;  x,  137. 

elegans*  vi,  164. 
Doherty,  Wm.,  Observations  on  Hy- 

alina  milium,  i,  23. 
Dorycrinus  lineatus,  S.A.M.*  iv,  310. 
Dosinia  mercenaroidra.  Aid*  x,  82. 
Douglassia  obscurofasciella,    Cham.* 

iii,  291. 
Drift  of  Canada,  iv,    15.  26,  40,  116, 
130,  191,  203,  211,  216. 
Illinois,  iv,  215. 
Lake  Superior,  iv,  195. 
Maine,  iv,  9. 
Mississippi,  iv,  3r9. 
New  York,  iv,  186. 
Nova  Scotia  (Dawson,  quoted), 

iii,  272. 
New  Hampshire,  iv.  124. 
Ohio,  iv,  185,  192,  228. 
Wisconsin,  iv,  210,  221. 
Drift    Period    of    Central    American 
Continent,    iv,     183,     230.       (See 
Miller,  S.  A.  Cxnozoic  and   Meso- 
zoic,  Geol.  and  Pal.,  for  above  ref- 
erences to  drift.) 
Dryobius  sex-fasciatus,  v,  61. 
Dryope,  ii,  188. 
Dudley     on     Water    Crystallization, 

viii,  I. 
Dun,    Walter   A.,    M.   D.,     A     Brief 
Sketch    of     Floods    in    the    Ohio 
River,  vii,  104. 

Ancient      Earthworks     in      the 

.State  of  Ohio,  on  the  Little  Miami 
River,  vii,  83. 

Observations  on  the    Periodical 

Cicada,  viii,  233. 

Petrified     Human    Rones   found 

in  a  Mound  near  Fort  Hill,  viii,  176. 

Report    and     Observations     on 

Relic  Finds,  viii,  55. 

Report  on    Mound    Exploration 

in  Greene  County.  Ohio,  viii,  231. 

Swiss  Lake  Dwellers,  vii,  87. 

The  Deer  Creek  Mound.  Re- 
port of  its  Excavation  and  Loca- 
tion, vii,  194.  (See  Proceedings 
of  Society.) 
Dury,  Charles,  Albinos  ia  Cnvier 
Club  Collection,  x,  316. 

Black  and  Oswego  Bass,  vii,  140. 

Catalogue  of  Lepidoptera  ob- 
served in  the  vicinity  of  Cincinnati^ 
i,  12. 

Coleoptera    of   the    vicinity    of 

Cincinnati,  ii,  162;  v,  218. 
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Dury,  Charles,  Coleoptera,  notes  on, 
vii,  91 . 

Description  of  the  young  of  the 

Grizzly    B:ar — Ursus     horribilis,* 
iv,  68. 

Destruction  of  Native   Birds,  ix, 

163.  192, 

Eur(jpean  Carp,  x,  149. 

Hour  with   Birds,  viii,  72. 

>Jorth  American  Leporidae,    vii, 

78. 

Notes  on  Coleoptera,  with  addi- 
tions to  the  list  of  Coleoptera  of 
Cincinnati,  vii,  91 

Notes    on     Food    of     Raptorial 

Birds,  viii,   62. 

Occurrence   of    the    Barn    Owl, 

vi,  237. 

Ornithological  Notes,  x,  96. 

and  Freeman,  L.  R.,  Observa- 
tions on  Birds,  ii,  loo.  (See  Pro- 
ceedings of  Society.) 

Dyer,  C.  B.,  In  Memoriam,  vi,  207, 
(See  Miller  and  Dyer.) 

Dystactophycus,  vii,  163. 

Dystactospongia  insolens,  S.  A.  M.* 
V,  43- 

Earthworks  on  Little  Miami  River, 
vii,  83. 

Eaton,  Amos.  Geology  of  Northern 
States  (quoted),  ii.  145 

Eglisia  retiosculpta,  Mr.  and  Aid.* 
IX,  (42)  106. 

Elachista  albapalpella,  Cham,  iii, 
294. 

bicristatella,  Cham,  iii,  187. 

Encrinus  egani,  S.  A.   M.*  ii,  254. 
ornatus,  ii,  255. 

Endesma  undulata,  v,  61, 

Endoceras,  species  of,  viii,  243. 
annulatum,  viii,  243. 
approximatum,  viii,  244. 
hristolense,  S.  A.  M.*  v,  85. 
egani,  S.  A.  M.*  v,  84. 
inaequabile,  S.  A.  M  *  v.  86. 
niagniventrum,  viii,  243. 
proteiforme,   viii,  243. 
subcentrale,  viii,  244. 

Enoploura,  Weth   i,   163. 

balanoides,  Weth.*  i,  164. 

Entomology,  notes  on,  v,  96.  (See 
Dury,  Charles,  Zoological  Miscel- 
lany.) 

Entomostraca,  two  new  species  of, 
iv,  47. 

Eocene  of  Texas,  fossils  of,  x,  81. 

Eotrophonia  setigera,  Ul.*  i.  91, 

Eridopora,  v,  157;  x,  138. 


Eridopora  macrostoma,  Ul.*  v,  137. 

punctifera,  Ul.*  v,  138. 
Encalyptocrinus  crassus,   i,   36;  ii,  7. 

(Note.) 


depressus.  S.  A.  M.-' 


egan 


i,    S.    A. 


(Hypanthocrinus) 
M*  iii,  140. 

proboscidialis,  S.    A.  M.*  v,  224. 

rotundus,  S.  A.  M.*  v,  82. 

tuberculatus,  M.  and  D.*  i,  36. 

turbinatus,  S.  A.  M.*  v,  82. 
Eulyonetia  inornatella,  Cham,  ii,  188. 
Eupachycrinus,   ii,  252. 

boydi,  ii,  39. 

germanus,  S.  A.  M   *  ii,  40. 

spartarius,  S.  A.  M.*  ii,  38. 
European  Birds,  Introduction  of.   iv. 
342. 

Carp,  X,  149. 

sparrow.  Remarks  on,  iv,  343. 

Evaciinopora,  vii,  42. 
Exchanges,  Letter  relative  to,   to  so- 
cieties and  collectors,  i,  59 
Faber,  Charles  L,,  Remarks  on  some 
fossils  of  the  Cincinnati  group,  ix, 

Falco  peregrinus  noeveus,  vii,  10. 

Fasciolaria  jacksoncnsis.  Aid.*  viii, 
150. 

Favolus  canadensis,  ix,  5. 

Feathered  policeman,  A,  viii,  53. 

Feeding  organs  of  Apidai,  i,  41. 

Fenestella,  v,  I  50. 

oxfordensis,  Ul.*  v.   159. 

Fenestralia,  v,  150. 

Fisher,  Wm.  Hubbell,  Destruction 
of  native  birds,  ix,  167,  204 

ornithological    field   notes,    with 

one  addition  to  the  Cincinnati  avian 
fauna,  vii,  10. 

The    American  cross-bill:   as    to 

some  of  its  habits  and  its  fondness 
fo*r  salt,  X,  203. 

The  Canada  grouse:  some  re- 
marks as  to  its  scarcity,  its  fearless- 
ness, its  h'bitat,  and  its  feeding 
on  the  Tamarack,  x.,  205.  (See 
Proceedings  of  Society.) 

Fishes,  Notes  on,  ix,  265;  x.  37.  (See 
Dury,  Charles;  Proceedings  of  So- 
ciety: Zoological  Miscellany  ) 

in    collection  of  Cin.    Soc.    Nat. 

Hist.,  X,  37. 

Fissurella  altior,  Mr.  and  Aid*,  ix, 
(41)  105. 

Fistulipjra,  v,  156;  x,  137. 
carbonaria,  Ul.*  vii,  45. 
(?)  clausa,  Ul.*  vii,  47. 
excelens,  Ul.*  vii,  46. 
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Fistulipora  flabellata.  Ul.*  ii,   28. 
(Callopora)  inciassata,   ii,  127. 
Itns,  X,  165. 

oweni,  U.  I*.  James^-  vii,  21. 
prolifica,  Ul.*  vii,  45. 
Fistuliporidie,  v,  156;  vii.  42. 

compared  with  Monticuiiporidae,  , 

V,  148;  X,  132. 

with  Ceramoporidae,  X,  132. 

Flooi^ls  in  Ohio  River,  vi,  3;   vii,  104. 
Florida  cormorant  in  Ohio,  i,  117. 

gallinule,  nest  of,  iii,  228.  j 

Fly  agaric,  vi,   58. 

Forbesiocrinus  parvus, Weth.*  ii,  138, 

Forbes,    J.    Winchell,    A    Feathered 

Policeman  [a  goose],  viii,  53. 

Fort  Ancient,  Kesoluiions  on,  x,  6. 

Fort  Hill,  Bones  from,  viii,  176.    (See  I 

Dun,  W.  A.)  ■ 

Fossils,  Catalot,'ue  cf,   of    Cincinnati  ' 

group,      by     Mickleborough     and  I 

Wetherby,  i.  61.  I 

new    species     described.        fSre 

Miller,  S,  A.;  Ulrich,  E.  O.;  Weth- 
erby, A.  G.;  Faber,  Chis.;  Whit- 
field, K.  P.;  James,  U.  P.  and  Jos. 
F.;  Aldrich,  T.  B,  and  Meyer, 
Otto. 

Trails  and  Burrows,  vii,  153. 

Freeman,  L.  R.    (See  Dury  and  Free- 
man.) 
Fucoids,  Character  of,  vii,  125. 
Remarks  on  proper  place  ia  sys- 
tem, vii,  164. 
Fungi    of     Cincinnati.       (See    Lea, 
Thos.  G  ,  and  Morgan,  A.  P. ) 

note  on  white  spored  agarics  of 

the  United  States,  vi,  81. 
Fungi,  Table  of  classes  of,  vi,  54. 
Fungus,  Phosphorescent,  vi,  212. 
Fusus    newtonensis,    Mr.    and    Aid.* 
ix,  (43)    107. 

pearlensis.  Aid.'*  viii,  152. 
tortilis,  X,  80. 
[Future    of    the    Society.]      Annual 
Adlress,  by  Prof.  George  W.  Har- 
per, ix,  (17)  81. 
Gallinule.  Florida,  nest  of,  iii,  228. 
Garni,    Antonio     Leon  y   on    Calen- 
dar    stone.       (See    Abert,    J.    W., 
viii,  4.) 
Gaurocrinus,  S.  A.  M.  vi,  228. 
annularis,  vi,  229. 
cognatns.  vi,  229. 
magnificus,  S.  A.  M.*  vi.  230. 
nealli,  vi,   228. 
splendens,  S.  A.  M.*  vi,  230. 


Gelechia  bimenimaculella,  ii,  iSj. 
crescentifaitciella,  Cham,  iii,  290. 
epii^xella,  Cham,  iii,  289. 
goodelleila  Cham.,  iii,  289. 
obliquifasciella,  Cham,  li,  182. 
pinitoliella,  Cham,  it,  181. 
quadrimaculrlla,  ii,  182. 
roseosuffubella,  ii,  183. 
Geographical     Distribution    of     Mo- 
lusks.     (See  Wetherby,  A.  G,,  iii, 
317;  iv,  156.) 

of  plants.     (See  James,  J. 

F.,  iv,  51,) 
Geological  Nomenclature,  Report  of 
committee  on,  i,  193, 

Unification  of,  iv,  267. 

Geolo;»ist5,    Mention   of   prominent, 
of  America.     (See    Miller,  S.    A., 

V,    lOI.) 

Geology  of  Cincinnati,  by  Joseph   F. 
James  i>>  (20)  84. 

and   Topography  of  Cincinnati, 

ix,  136. 
Gest  Tablet,  Account  of»,  ix,  236. 
Giauque^    Florian,'  on  Mound   Build- 
ers, i,  119. 
Glacier  action,  iv.  23. 

Period,  Remarks  on  absence  of 

in  North    America,  iv,    134.     (See 

Miller,  Caenozoic    and    Palxozoic, 

Geol.  and  Pal.) 

Glandina  (Oleacina)  decussata,  iii,  38. 

Gliphyteryx   circumscriptella,  Cham. 

iii,  29. 
Glyptaster  egani,  S.  A.  M.*  iv,  261. 
Glyptodon,  vii,  207. 
Glyptopora.  Ul.  vii,  39. 
Glypiocrinus,  Remarks  on,  vi,  217. 
angularis,  M.  and  D*  i,  28. 
argutus,  vi,  226. 
baeri,  iii.  234;  v.  226;  viii,  71. 
cot'natus,  S.  A.  M.*  iv,  75. 
dccadactylus,  i,  28;  vi»,  220. 
dycri,  i,  103;  vi,  223. 

var   subla-vis,  S.  A.  M.*l,  103. 
fimbriaius,  vi,  227. 
fornsbelli,  ii,  248;  vi,  227 
hurrisi,  S    A.  M.*  iv,  74. 
miamiensis,  S.  A.  M.*  v,  34;  vi, 

224. 
nealli,  ii,  247. 
ornatus,  vi,  225. 
parvus,  vi,  224. 

patters<mi,  S.  A.M.*v,8o;  vi,  226. 
priscus,  vi,  225. 
ramulosus,  vi,  224. 
richardsoni,  Weth.*  ii,  245;  vi, 
227. 
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Glyptocridus  sculptus,  S.  A.  M*  v, 
37;  vi,  224. 

shafferi,  iii,  233. 

var.  germaiius.   S.  A.  M.*  iii, 

233- 
subglobosus,  vi,  223. 
subnodosuc,  vi,  227. 
Gomphoceras    cincinnatiense,   S.    A. 
M.*  vii,  19 
eos,  viii,  244. 
faberi,  S.   A.  M.*  vii,    19;     viii, 

244. 
powcrsi,  J.  F.  James*  viii,  255. 
Goose,  Story  of  a,  viii,  53 
Gracilaria  aceriella,  Cham,  iii,  295. 
Graculus  dilophuifloridanus,  in  Ohio, 

i,  117. 
Graham,     George.       In     Mmnoriam. 
Report  of  Committee  on  Life  and 
Character  of,  iv,  85. 
Grandinia  mucida,  x,  17. 
Graphiocrinus,  ii,  252. 
Graptodictya,  v,  151,  165. 

nitida,  Ul.*  v,  166. 
Gray,     Arthur    F.      Bibliography   of 

the  Conchology  of  Ohio,  vi,,  39. 
Grebe,  horned,  nest  of,  iii,  230. 

pied-billed,  nest  of,  iii,  231. 

Gridley  Stone,  History  of  the  ellip- 
tical stone  found  in  the  Fifth  and 
Mound  Street  mound  in  Cincinnati, 

ix,  153- 
Grizzley    Bear,    Description     of    the 

young  of,  iv,  68.* 
Grouse,  Canada,  x,  205. 
Guelph  Group,  iv,  292. 
Hall  on  Gems,  viii,  2. 
Haliaetus  leucocephalus.  Food  of,  viii, 

63. 
Hamilton  County,   Prehistoric   mon- 
uments of,  iv,  293. 

Hare,  Remarks  on  various  species, 
vii,  80. 

species  of,  vii,  83. 

Harpalyce  albella,  ii,  180. 

Harper,  Prof.  Geo.  W.,  Annual  Ad- 
dress as  President  [The  Future  of 
the  Society],  ix,  (17)  81. 

Catalogue    of    the    Unionidse  of 

Mississippi  Valley,  ix,  10. 

Description  of  a  new^  species  of 

Patula,  and  remarks  upon  a  Hya- 
lina,  iv,  258. 

on  Beetles,  iii,  237. 

Hawk,  American  rough-legged,  x,  49- 

broad-vi^inged,  food  of,  i,  1 16. 

contest  with  a  crow,  x,  49 

red-shouldered,  food  of,  viii,  63. 


Hay,   O.    P.,    Preliminary  Catalogue 
of   the  Amphibia  and   Reptilia  of 
the   State  of  Indiana,  x,  59. 
Heighway,  A.  E.     (See   Proceedings 

of  Society.) 
Helices,    Tennessee,   Deformities  in. 

(See  Wetherby,  A.  G.,  i,  154.) 
Ilelicodiscus    fimbriatus,     Weth.    iv, 

331. 
Heliophycus,  vii,  163. 
Heliotrypa  bifolia,  Ul.*  vi,  278. 
Helix   (Patula)    alternata,   var.    mor- 
dax,  i,  155. 

(Triodopsis)  appressa,  i,  154. 

( )  copei,  iii,  37. 

( Patula j  cumberlandiana,  i,  158,. 

iii,  36. 
(Stenotrema)  edgariana,  i,  158. 

iii,  34- 

( )  edvardsii,  iii,  33, 

(Polygyra)  espiloca,  iii,  38. 
(Aglaja)  fidelis,  iii,  39. 
(Stenotrema)  hirsuta,  iii,  33. 

( )  labrosa,  iii,  35. 

(Zonites)  rugeli,  iii,  39 
(Stenotrema;  spinosa,  i,  158;  iii, 

35- 

( )  strenotrema,  iii,  34. 

Helmi  n  thophaga    cincinnatiensis, 

Langdon*,  iii,  119. 
Helminthotherus    vermivorus,     nest 

of,  V,  94. 
Henshall,  James  A.,  M.  D.      Louis 

Agassiz,  In  Memoriam,  viii,  129. 
Hepetology,  Notes  on,  iv,  343;  v,  96; 
ix.  263;  X,    147.     (See    Butler,    A. 
W.;  Hay,  O.  P.) 
Hesperornis,  vii,  208. 
Heterocrinus  constrictus,  iv,  82;  vii.* 
18. 
geniculatus,  Ul*.  ii,  16. 
milleri,  Weth.*  iii,  153. 
(locrinus)   oihanus,  Ul.*  v,   175.. 
pentagonus,  Ul.*  v,  176. 
vaupeli,  Weth.*  iv,  82, 
Heteropora  attenuata,  Ul.*  v,  144. 
conifera,  v,  143. 
consimilis,  Ul.*  v,  143. 
neozelanica,  v,  142. 
pustulosa,  V,  143. 
Heterotrypa,  v,  155;  vi,  83;  x,  133. 
solitaria,  Ul.*  vi,  85. 
vaupeli,  Ul.*  vi,  88. 
High  Water  in  Ohio  Kivgr,  vii,  no. 
Holycystites    baculus,  S.  A.  M.*    ii,. 
105. 
brauni,  S.  A.  M.*  i,  130. 
dyeri,  S.  A.  M.*  ii,  108. 
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Holypystites  elegans,   S.    A.    M.»  i, 

globosus,  S.  A.  M.*  i,  133. 

jolietensis,  S.  A.  M.*  v,  223. 

ornatus,  S.  A.  M.*  i,  132. 

perlongus,  S.  A    M.*  i,  132. 

plenus,  S,  A.  M.»  i,  135. 

pustulosus,  S.  A.  M.*  i,  134. 

rotundus,  S.  A.  M.*  ii,  107. 

snb-r<)tundatU8,  S.  A.  M.*ii,  107. 

tuniidus.  S.   A.  M.*  ii,  104,  259. 

turbinatus,  S.  A.  M.*  ii,  259. 

ventricosus,  S.  A.  M.*  ii,  108. 

Wetlierbyi,  S.  A.  M.*  i,  131. 
Holospira  roeineri,  iii,  38. 
Homotrypu,  v,  240;  x,  138. 

curvata,  Ul  *  v,  242. 

obliqua,  Ul.*  v,  243. 
Homotrvpella,  x,  139. 
Howe,  A.  J.,   M.  D.,  The  Nervous. 
Systim),  v,  178. 

On  Whale,  iv,  2. 

Howe,     H.    A.,  Three   Approximate 
Solutions    of    Kepler's     Problems, 
ii,  205. 
Hudson   Kiver  (Iroup,  iv,  285. 

new    fossils  from.      (See  Miller, 

S.  A  ;  Ulrich,  E.  O.;  Wethcrby, 
A.  G.) 
Hunt,  J.  H.,  M.  D.,  List  of  Micro- 
scopic Articulata,  Coelenterata, 
and  Protozoa,  observed  in  an  office 
aq\iarium,  v,  193 
Hyalina  milium,  i,  23, 

significans,*  iv,  258. 
Hybocrinus,  iii,  152. 
llybocystites  problematicus,  Weth.* 

iii,   150. 
llydnei,  Table  of  genera  of,  x,  7. 
Hydnum  adustuin,  X,  9. 

alI)o-viride,  x,  12. 

alutnceum,  x,  13. 

byssinum,  x,   12. 

casearium,  x,  ii. 

cirrhatum,  x,  lo. 

coralloides,  x,  9. 

diffractum,  v,  210;  X,  8. 

erinacus,  x,  9. 

fallax,  X,  13. 

farinaceum,  x,  14. 

flabelliforme,  v,  210;   x,  11. 

fusco-atrum,  x,  13. 

j;labrescens,  x,  lo. 

infundihulum,  x,  8. 

ischnodes,  x,   13. 

mucidum,  x,  13. 

nudum,  x,  14. 

nyssac,  x,  13. 

ochraceus,  x,  1 1. 


Hydnum  ohioens«,  y,  211;  x,  13. 

pithyophilum,  x,  12. 

pulcherrimum,  x,  10. 

repandum,  x,  8. 

septentrionale,  x,  10. 

stratosum,  v,  211;  x,  9. 

subtile,  X,  14. 

udum,  X,  12. 

xanthum,  x,  11. 

zonatum,  x,  8. 
Hydreionocrinus  armiger,  iii,  328. 

depressus,  iii,  325. 
Hydrcchelidon    lariformis,   nest   of, 

iii,  229. 
Hygrophorus  ceraceus,  vi,  i8l. 

chlorophanus,  vi,  181. 

coccineus,  vi,  181. 

conicus,  vi,  181. 

eburneuit,  vi,  i8i. 

Laune,  Morg.*  vi,  180. 

puniceus,  vi,  181. 
Hymenocha*te  cinerascens,  x,  197. 

corrugata,  x,  198. 

curtisii,  x,  197. 

insularis.  x,  198. 

purpurea,  x,  198. 

rubiginosa,  x,  197. 

spreta,  x,  198. 

umbrina,  x,  198. 
Hymenomycetes,  table  of  orders,  vi, 

55- 
Hymenoptera,  tongue  of  some,  1,  40, 

161. 
Hypholoma,  vi,  113. 
Hyponomeuta  5-punctell*,  i,  I42. 

texanella,  Cham,  ii,  180. 
Icebergs  in  the  Si.  Lawrence  River, 

iv,  22. 
Ichnolites,  Silurian.     (See  Miller,  S. 

A.) 
Ichthyocrinus  corbis^,  iv,  175 
Idiotrypa  parasitica,  Ul.»  vi,  273. 
Illinois,  Drift  of,  iv,  215. 
Impressions  of  orisani^ms,  vii,  163. 
Indians  of  New  Mexico.  (SeeAbert, 

J.  W.,  vli,  13a.) 
Indiana,  Amphibia  of.     (See  Butler, 

A.  W.;  Hay.  O.  P) 
In  memoriam,  Agas»if,  L.,  viii,  129. 
RolIeK,  David,  v,  4. 
Buchanan,  Robert,  iii,  74. 
Chambers,  V.  T.,  vi,  239. 
Chickering,  J    B.,  v,  3. 
Colvin,  VVro.,  iv,  265. 
Dyer,  C.  B.,  vi,  307. 
GmhjLm.  Geo  ge,  iv,  85 . 
Moore,  R.  B.,  viii,  67. 
Mossey,  VV.  H..  v.  99. 
Spurlock.  T.  W..  vii,   13. 
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In  Memoriam  Warder,  J.  A,,  vi,  211. 
Warren,  Mrs.  Abigail,  iv,  266. 

Inocaulis  arbuscula,  Ul.*  ii,  28. 
bella,  ii,   28. 

Inocybe,  vi,  104. 

Intricaria  clathrata,  v,  160. 

Irpex  crassus,  x,  14, 
fuscescens,  x,  15. 
lacticolor,   x,  15. 
lacteus,  X,  15. 
obliquus,  x,  15. 
tulipi ferae,  x,  15. 

Isc  adites  dickhauti,  ix,  249. 

Isochilina  jonesi,  Weth.*  iv,  80. 

Jack  Rabbit,  species  of,  vii,  79. 

Jacquemontia  tamnifolia,  vii,  75. 

James,  Davis  L.,  Fertilization  of  Clay- 
tonia  Virginica,  vii,  68. 

In  memoriam,  T.  W.  Spurlock, 

vii,  13. 

Notices  of  the  Floras  of  Cin- 
cinnati, published  from  1815  to 
1879,  with  some  additions  and 
corrections  to  the  catalogue  of 
Joseph  F.  ]ames,  iii,  239 

Phosphorescent  Fungus,  vi,  212. 

Republication    of     Descriptions 

of  Fungi,  as  given  in  Lea's  Cata- 
logue of  Plants  of  Cincinnati,  v, 
197.    (See  Proceedings  of  Society.) 

James,  Prof,  Joseph  F.  Account  of 
a  well  drilled  for  oil  or  gas  at  Ox- 
ford, O.,  May  and  June,  1887,  x, 
70. 

Additions  to    the    Catalogue   of 

Plants  of,  by  D.  L.  James,  iii,  242. 

Affinities  of  the  Genus  Dionsea, 

Ellis,  viii,  iii. 

A  Revision  of  the  Genus  Cle- 
matis of  the  United  States:  Em- 
bracing descriptions  of  all  the 
species,  their  systematic  arrange- 
ment, geographical  distribution 
and  synonomy,  vi,  118. 

Botany  Lectures  noticed,  viii,  72. 

Catalogue    of     the    Books    and 

Pamphlets  in  the  library  of  the 
Cincinnati  Society  of  Natural  His- 
tory, viii,  178. 

Catalogue     of     the     Flowering 

Plants,  Ferns  and  Fungi  growing 
in  the  vicinity  of  Cincinnati,  ii,  42. 

Catalogue  of  the    Specimens  in 

the  Collection  of  the  Cincinnati 
Society  of  Natural  History.  Part 
I.,  Mollusca,  viii,  31.  Part  II., 
Coleoptera,  viii,  120.  Part  III., 
Mammals  and  Birds,  ix,  47.  Part 
IV.,  Reptiles,  Batrachians  and 
Fishes,  x,  34. 


James,  Prof.  Joseph  F.,  Cephalopoda 
of  the  Cincinnati  Group,  viii,  235. 

Charles  Robert  Darwin.    Sketch 

of  Life  of,  V,  71. 

Contributions   to    the    Flora    of 

Cincinnati,  vii,  65. 

Description  of  a  new  species    of 

Gomphoceras,  from  the  Trenton  of 
Wisconsin,  viii,  255, 

Destruction  of  Native  Birds,    ix, 

219. 

Fucoids  of  the  Cincinnati  Group, 

vii,  124,  151. 

Geology  and  Topography  of  Cin- 
cinnati. Part  L,  Geology,  ix,  (20) 
84.      Part  II.,  Topography,  ix,  136. 

Letter  on   Colorado  Desert,    iii, 

73- 

Note  on  a  Recent  Synonymn  in 

the  Palseontology  of  the  Cincinnati 
Group,  [f.abeehia  montifer'a,  syn. 
for  Stromatopora  subcylindrica.] 
ix,  (39)  103. 

On  the  Geographical  Distri- 
bution of  the  Indigenous  Plants 
of  Euiope  and  the  nonheast  United 
States,  iv,  51. 

On  the  Tracks  of  Insects  resem- 
bling the  Impressions  of  Plants. 
Translated  from  the  French  of  M. 
R.  Zeiller,  viii.  49- 

On  the  Variability  of  the  Acorns 

of  Quercus  macrocarpa,  Michx.  iv, 
320. 

Progress   of  Vegetation    in    the 

Ohio  Valley,  viii,  115. 

Protoza  of  the  Cincinnati  Group, 

ix,  244. 

Remarks  on    a   supposed  Fossil 

Fungus  from  the  Coal  Measures, 
viii,  157. 

Remarks  on  the  Genera  Lepido- 

lites,  Anomaloides,  Ischadites  and 
Receptalcuites  from  the  Cincinnati 
Group,  viii,  163. 

Remarks  on  some  Markings  on 

the  Rocks  of  the  Cincinnati  Group, 
described  under  the  names  of 
Ormathichnus  and  Walcottia,  viii, 
160. 

Report  as    Custodian    for   1882, 

v,  64 

for  1883,  vi,  94. 

for  1884,  vii,  62. 

Remarks  on  Lectures,  vii,  63 

for  1885,  viii,  76. 

on  Labeling  Museum  Speci- 
mens, viii,  77. 
on  Lectures,  viii,  79; 
on  Closing  Rooms,  viii,  81. 
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James  Prof.  Joseph  F.,  Report  on 
Economical   Displays,  viii,  82, 

1886,  ix,  (4)  68. 

Displays  of  Specimens,  ix, 

(S)  69. 
Lectures,  ix,  (7)  71. 

The     Century     Plant,    iv,     234. 

(See    Proceedings  of  Society  ) 

James,  U.  P.  Description  of  new 
species  of  Fossils  from  the  Cincin- 
nati Group,  vi,  235;  vii,  20,  137. 

on  Conodonts  and  Fossils  Anne- 
lid Jaws,  vii,  143. 

[on]   Glyptocrinus  b.\,*ri,  viii,  71. 

ai  d    James,  Joseph    F.,  On  the 

Monticuliporoid  Corals  of  the  Cin- 
cinnati (jroup,  with  a  critical  re- 
vision of  the  species,  x,  118,  158. 

Jones,  N.  E  ,  on  Mound  Builders, 
cloth,  X,  4. 

Journal  of  tha  Cincinnati  Society  of 
Natural  History,  list  of  on  hand, 
viii,  84. 

The,  i,  I. 

Judge,  Charles  R.  Pupa  cincinna- 
licnsis.  Judge  *    i,  39. 

Jurassic  Rocks.  (See  Triassic  and 
Jurassic  ) 

Kansas,  Jurassic,  in,  ii,  156. 

Kepler's  Problem.  (See  Howe,  H. 
A.,  ii,   205.) 

Kaskaskia  Group,  new  species  of 
fossils  from.  (See  Miller,  S.  A., 
and  Wetherby,  A.  G. ) 

Keokuk  Group,  new  fossils  from. 
(See  as  above.) 

Kneiffia  candidissimt,  x,  18, 

Knight  on  thin  rolled  steel,  viii,  230. 

Meteorites,  viii,  61. 

Kovalevsky,  Prof.  Maxime,  Visit  to 
Cincinnati,  v,  88- 

Labechia  montifera,  ix,  (39)  103. 

Lachnocladium     merismatoides,     x, 

193.. 
micheneri,  x,   192. 
semivestitum,  x,  192. 
Lactaiius  afhnis,  vi,  182. 

calceolus,  v,  201;  vi,  185, 
cilicioides,  vi,  182. 
cinereus,  vi,  184. 
deliciosus,  vi,  184, 
distans,  vi,  184. 
pergamenus,  vi,  183, 
piperatus,  vi,  183. 
scrobiculatus,  vi,  182, 
subdulcis,  vi,    185. 
trivialis,  vi,  183. 
victus,  V,  184. 
vellereus,  vi,  183, 


Lachnocladium  volemus,  ▼!,  184. 
zonarius,  vi,  183. 

"  Lady  Birds,"  vii,  91. 

Lake  Superior,  Drift  of,  iv,  195. 

Lamellibranchiate  Shells.  (See  Whit- 
field, R.  P.) 

Langdon,  Frank  W.,  M.D.  A  Re- 
vised List  of  Cincinnati  Birds,  i, 
167. 

Bibliography  of  the   Cincinnati 

Fauna,  vi,  5. 

Birds.  A  Lecture  delivered  be- 
fore the  Cincinnati  Society  of  Nat- 
ural History,  March  25,  1887,  z, 
98. 

Description  of  a  new  Warbler  of 

the  genus  Helrointhophaga,*  iii, 
119. 

Destruction  of  Native  Birds,  ix, 

131.  181. 

Field  Notes  on  Lousiana  Birds, 

iv,  145. 

Observations  onCincinnati  Birds, 

i,  no. 

Ornithological  Field  Notes,  with 

five  additions  to  the  Cincinnati 
Avian  Fauna,  iii,  I2I. 

Panther  in  Ohio,  ix,  262. 

Review    of   Coucs*  Birds  of  the 

Colorado  Valley,  ii,  68. 

Summer    Birds   of   a    Northern 

Ohio  Marsh,  iii,  220. 

The   Giant  B>eaver    (Castoroides 

Ohioensis.).  Foster.  Another  in- 
cisor tooth  found  in  Ohio,  vi,  238. 

The      Madisonville      Prehistoric 

Cemetery.  Anthropological  Notes, 
iv,  237. 

The   Mammalia  of  the  Vicinity 

of  Cincinnati.  A  list  of  species, 
with  notes,  iii,  297.  (See  Pro- 
ceedings of  Society.) 

Land  Shells:  How  to  collect  thetn, 
iv,  334. 

Notes  on.     (See  Wetherby.) 

Lanius  borealis,  vii,  12. 

Lantern  Slides,  by  E.  J.  Carpenter, 
ix,  (32)  96. 

Laverna  mininiella,  Cham,  iii,  294. 
cenothersevorella,  Cham,  iii,  993. 
(Plquinquecristatella,  Cham,  iii, 

293. 
sabalella,  Cham,  ii,  185. 
Lea,  Thomas  G.  and  Berkeley,  Rev. 
M.  J.  Description  of  new  species 
Fungi  collected  in  the  Vicinity  of 
Cincinnati.  (Republished  from  ''A 
Catalogue  of  Plants  of  Cincinnati, 
by  Th«  mas  G.  Le«,"  in  1849.)  v. 
197. 
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212. 

Leioclema,  Ul.  v,  141,  154;  x,  135. 
Lentinus  c?espitosus,  v,  202;  vi,  195. 

cochleatus,  vi,  195. 

lecontei,  vi,  195. 

omphalodes,  vi,  195. 

pelliculosus,  vi,  196. 

strigosus,  vi,  195. 

sulcatus,  y,  202;  vi,  194. 

tigrinus,  v,  202;  vi,  194. 

ursinus,  vi,  196. 

vulpinus,  vi,  196. 
Lenzites  betulina,  vi,  198. 

cratsegi,  v,  210. 

siepiana,  vi,  199. 

vialis,  vi,  199, 
Leperditia  bivertex,  Ul.^ii,  il. 

csecigena,  S.  A.  M.*  iv,  262. 

crepiformis,  UJ.*  ii,  lo. 

radiata,  Ul,*"  ii,  9. 

unicornis,  Ul.*  ii,  10. 
Lepidesthes  formosus,   S.   A.  M.'^^  ii. 

41. 
Lepidocoleus   jamesi,*     (Faber)    ix, 

15- 
Lepidolites    dickhauti,    Ul.*^   ii,     21; 

viii,  163. 

elongatus,  Ul.*  ii,  22;  viii,  163, 

shonld  be  Ischadites,  viii,  165. 

Lepidoptera,    Catalogue    of    the,  of 

Cincinnati,  i,  12.  (See  Dury,  Chas.) 
Lepidopterous    larvise,    antennse   and 

trophi  of,  V,  5. 
Lepiota,  vi,  60. 

Leporidce,  North  American,  vii,  78. 
Leptsena  plicatella,  Ul.*  ii,  15. 
Leptobolus  lepis,  ii,  11. 
Leptonia,  vi,  100. 
Leptctrypa  vi,  158;  x,  138. 
calceola,  vi,  159. 
clavis,  Ul.*  vi,  161. 
cortex,  Ul.*  Ti,  162, 
minima,  Ul  *  vi,  159. 
ornata,  Ui.*vi,  160. 
Lepns,  species  of,  vii,  83. 
Letter   to    Societies    and    Collectors, 

relating  to  exchanges,  i,  59. 
Leue,  AdolphjOn  Ulmus  Americana, 

X,  151. 
Library,    additions    to,    iii,   331J   iv^ 

347;:  v,  258;  vi,  279;  vii,  208;    viii, 

258^  ix,  267;.  X,  218. 
Catalogue  of  Books  aud  pampb- 

lets  in,  viii,  178. 
Lichas  harrisi,  S.  A.  M.*  i,  106. 
Lichenalia  concentrica,  i,  130;  x,  137. 
Lichenocrinoidea,  v,  221. 
Lichenocrinus  affinis,  S.   A.    M,*   v^ 
229. 


Lichenocrinus  craterifoi mis,  ii,    II8; 
iii,  234. 

dubius,  S.  A.  M.*  iii,  234. 
dyeri,  ii,  1 18. 

pattersoni,  S.  A.  M.*  ii,  118. 
tuberculates,*  v,  229. 
-Internal       Stiutture        of,      re- 
marks   on,    hy  S    A.   Miller,*  iv, 

317- 
Licrophycus,  vii,  164. 

flabellum,  M.  and  D.*  i,  25. 
Limn?eidiTe,   Notes  on.       (See  Wtth- 

erby,  A.  G.,  ii,  93.) 
Lingula  norwoodi,  U.  P.  James,''  vi, 

235- 
Liihocollcl's,  ii,  72. 
celtisella,  ii,  190. 
desiuodiella,  ii,  189. 
quinquenoiella,  li,   189, 
sexnotella,  Cham,  ii,  189. 
solidaginisella,  Cham,  ii,  190. 
triiseniiella,  li,  190. 
Little  Miami  River,  Earthworks  on, 
vii,  83. 

Prehistoric  Monuments,  i,  119* 

Lituites  ammonius,  viii,  249. 
bzeri,  viii,  248. 
circularis,  vii,  248. 
planorbiformis,  viii,  247. 
Lockeia,  vii,  161. 
Locomotory  appendages  of  irilobites, 

vi,  200. 
Louisiana  Birds.     (See  Langdon,   F. 
W.,iv,  145.) 

Swamps,  A  Day  in,  v,  89. 

Low,  Charles  F.     Archeeological  Ex- 
plorations near  Madisonville,  Ohio^ 
iii,  40,  128    203, 
Lower  Helderberg  Group,  iv,  292, 
Lower  Silurian,  Remarks  on,  iv,  270. 

(See  Fossils.) 
Loxia  curvirostra  americana,  vii,  ii. 
Lynx  rufus,  in  Ohio,  v,  52. 
Lyriocrinus  &culptilis,   S.   A.  M,*  v, 

83. 

sculptus,  V,    117. 

Lyropora,  v,  150. 

Macrosila  cingulata,  v,  62 

Macrosporium  pinguedinis,  v,  214- 
punctiforme,  v,  214. 

Ma  rostylocrinus  fusibrachiatus, 
Kingueberg,*  v,  119. 

Madisonville,  Archaeological  Explor- 
ations. (See  Low,  Charles  F.,  iii, 
40,  etc. ) 

-Anthropological  Notes,   iv,  237. 

Maine,  Drift  of,  iv,  9. 

Mammalia,  Notes  on.  (See  Zoolog- 
ical Misceihny.) 

Mammalia  of  Cincinnati,  iii,  297. 
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erythropus,  vi,  191. 
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opacus,  vi,  192. 
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■ Tertiary  of,  ii,  248. 
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Skinner,  J.   R.,   ix,  (41)  115,  142, 

^  231-) 

Medina  Group,  iv,  288. 
Megalodacne  ulkei,  v,  6l. 
Megatherium,  vi,  204. 
Megistocrinus    pileatus,     S.   A.    M.* 

ii,  114. 
Melocrinus  obpyramidalis,  iv,  174. 
Merocrinus,  Remarks  on,  ix,  i8. 

curtis  (Faber*),  ix,  19, 
Merulius  coriutn,  ix,  6. 

himantioides,  ix,  J. 
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andrevrsi,  iv,  325. 

chilhoweensis,  iv,  324. 

diodonta,  iv,  324. 

major,  iv,  324. 

wetherbyi,  iv,  325. 
Mesozoic  and  Canocoic  Geology  and 
Palaeontology.     (See  Miller,  S   A.) 
Metamorphosis    of      Insects.      (See 

Chambers,  V.  T,  ii,  72.) 
Meteorological   Data   from    1835    to 
4876,  by  R.  B.  Moore,  i,  57, 
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Valley,  i,  119  (map). 
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Mexican  Calendar  Stone.  (SeeAbcrt, 
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Meyer,  Otto,  and  Aldiich,  T.  H. 
The  Tertiary  Fauna  of  Newton 
and  Wauiubee,  Miss,,  ix,  (40)  104. 

Miami  Valley,  Mycologic  Flor*  of. 
<Sec  Morgan,  A.  P.) 

Mickleborough,  J.  Loconiotory  Ap- 
pendages of  Trilobites,*  vii,  200. 
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i,  61. 

Microceras  minutissimum,  Ul.*  ii,  15. 

Microscopic  Arttculata,  etc..  in  office 
aquarium.     (See  Hunt,  J.  il  ) 

Microspongia  gregaria,   M.  and  D.* 

i,  37. 

Mimus  polyglotttts,  iv,  146. 

Mitoclema,  v,  150. 

cinctosa,  \J\*  v,  159. 

Mitra  biconica,  x,  80. 
haleanus  x,  80. 
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of,  iv,  7.     (See  Aldrich,  T.  H  ) 

Cretaceous  of,  iii,  80,  171. 

Drift  of,  iv,  209. 

Valley,  Unionida*  of,  ix,  itx 
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vii,  i6t 

Description  of  eight  new  species 

of  Ho-locystites  from  the  Niagara 
Group,  i,  129. 

Description;  of    new  species   o' 

foss-ils,  and  remarks  ttpon  others, 
i,  100;,  ii,   104,-:  iii,   14a,   232;  314;: 

W,  259'- 3'^^  ^"^"f'  ^9',  "6>. 
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Csenozoie  Geology  and  Palaeontol- 
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etc.,  iii,  73. 

and  Dyer,  C  B,     Contributions 

to  Palaeontology,  i,  24. 
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River,  Tertiary  of,  iii,  268. 
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Monotrypa,  v,  153,  256;  x,  ¥33* 
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sequalis,  L^L*  v,  247. 
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compared,  v,  148;  x,  132. 

Structure  of,  v,  122. 
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N^tthorst  on  Cincinnati  Group  F<iK 
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unifasciella,  ii,  193. 
Nervous  System,  The,     (See  How«, 

A.  J,  v.  178.) 
New  Hampshire,  Drift  of,  iv,  124. 
New  Vork,  Red  Sandstone  in,  ii,  14S. 
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Nereidavus,  i^  88;  ri,  2. 

New  Jersey,  Cretaceous  of,  iii,  12. 
Triassic  in,  ii,.  157. 

Nereis  pelagica,  i,  88-. 

New  Mexico,  Indians  of,  vii,  132. 

New  York,  Drift  of,  iv,  186. 

Niagara,  Gr.  Fossils  from.  (See 
Miller,  S,  A.;Ulrich,  E.  O.;  Weth- 
erby,  A.  G.,  Ringueberg,  etc.) 

Remarks  on,  iv,  290. 

Night  Hawk,  Migration  of,  x,  148. 

Norton,  O.  D.,  on  Mastodon,  viii,  69, 

Phosphate  Beds,  x,  54. 

Nor'h  Carolina,  Cretaceous  of,  iii, 
171. 

Triassic  of,  ii,  225. 

North  America,  Cretaceous  of,  iii,  9. 

Nostoc  pruniforme,  Remarks  on  a 
variety  of,  ix,  253. 

Nothris  bimaculella,  ii,  184. 
citrifoliella,  ii,  184. 

Nova  Scotia,  Drift  of,  iii,  272. 

Red  Sandstone  in,  ii,  151,  150. 

Nuculites  )oldiaformis,  Ul.*  ii,  24. 

Odontia  fimbriata,  x,  17. 
hydnoidea,  x.  18. 

Oenoe  hybroinella,  ii,  186. 

Officers,  List  of,  since  the  organiza- 
tion of  the  Society,  i,  2  [to,  1879.] 
(See  Proceedings  of  Society.) 

Ohio,  Drift  of,  iv,  185,  192,  228. 

Ohio  Valley,  Progress.of  Vegetation 
in,  viii,  115. 

River  Floods,  in,  vi,  3;  vii,  104. 

Oidium  simile,  v,  214, 

Omophrr-n  robustum,  v,  61. 

Omphalia,  vi,  75. 

Onondaga  Salt  Group,  iv,  291. 

Ooze,  from  the  Atlantic  Ocean  bed, 
(Thomson,  quoted  )  ii,  226. 

Opostega  nonstigella,  Cham,  iii,  296. 

Ormathichnus  moniliformis,  S.A.M.* 
ii,  222. 

an  impression  of  a  crinoid 

stem,  viii,  160. 

Ornithology,  General  notes  on,  v, 
191.  (See  Butler,  A  W  ;  Dury, 
Charles;  Fislier,  W.  H.;  Langdon, 
F.  W.;  Quick,  E.  R.;  Abert,  J.  W.; 
Shorten,  J.  W.) 

Ortonia  minor,  ii,  260. 

Orthis,  iv,  307. 

dalayana,  S.  A.  M."^'  iv,  813. 
ella,  ii,  16. 

scovillei,  S.  A.  M.*  v,  40. 
(?)  sect  )striata,  Ul.*  ii,  15. 

Orthoceras,  Species  of,  viii,  237. 
amplicameratum,  viii,  237. 
anellum  (annellus),  viii,  239. 
annulatum,  i,  130;  viii,  240, 


Orthoceras  byrnesi,*  iv,  319, 

carleyi,  viii,  241. 

cincinnatiense,*  iv,  319. 

duseri,  viii,  241. 

dyeri,*  iii,   236;  viii,  238. 

fosteri,*  iv^  319. 

harperi,*  iv,  319. 

hindei,-'-  viii,  240 

jumceum,  viii,  238. 

mohri,  viii,   238. 

ortoni.  viii,  239, 

tenuiftlum,  viii,  241. 

transversum,  viii,  239 

turbidum,  viii,  240. 
Orthode»-ma  byrnesi,  S,  A.  M.'^'  iv,  76. 

cuneiforme,  S.  A.  M.---  iii,  314. 

michleboroughi,  Whitf.*  i,   139, 

occidentale,   S.  A.   M.*  iii,  316. 

subovale,  Ul  *  i,  22. 
Orthonotella  faberi,  S.  A.  M.*v,  117. 
Oscillaria  rimosa,  viii,  167. 
Ostrea  pandiformis,  x.  79. 
Ostrich,  Death  of,  at  Zoo,  x,  97. 
Ottawa,  Tertiary  of,  iii,  262,  270. 
Ortyx  Virginiana,    Incubating    with 

hen,  iv,  341. 
Oswald,  Dr.  Felix,  "Free  Tenants," 
A  home  study  in  Natural   History, 
x,  207. 
Owl,  Great  Horned,  vii,  12. 

Little  Screech,  v,  52;  viii,  52. 

Owls,  Food  of,  viii,  64. 
Oxford,  Ohio,  Well  at,  x,  70. 
Pachydictya,  v,  152. 

robusta,  Ul.*  v,  173. 
Paljeaster  clarkei,  S.  A.  M.*  i,  102. 

clarkana,  S.  A    M.*  iii,  236. 

crawfordsvillensis,   S.   A.  M.*  ii, 
256. 

exculptus,  S.  A.  M.*'  iv,  69. 

finei,  Ul.*"  ii,  19. 

granulosus,  iv,  69. 

harrisi,  S,  A.   M.*  ii,  117. 

longibrachiatus,  S.  A  M.*  i,  102, 

magnificus,  S.  A.  M.*  vii,  16. 

miamiensis,  S.  A.  M.*  iii,  143. 

simplex,  M.  and  D.*  i.  29. 

spinulosus,  M.  and  D.*  i,  32. 
Palseasterina    approximata,    M.    and 
D.*  i,  30. 

specicsa,  M.  and  D.*  i,  2P- 
Palaeophycus,  vii,  157. 
Paleschara  v,  157. 
Palm  Trees.     (See  Abert,  J.  W.,  vii, 

174.) 
Panseolus,  vi,  116. 
Panther  in  Ohio,  ix,  262. 
Panus  angustatus,  v,  203;  vi,  197. 

conchatus,  vi,  196. 

dealbatus,  v,  203;  vi,    197. 
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Panus  dorsalis,  vi,  198. 

farinaceus,  vi,   197. 

stipticus,  vi,  197. 
Paroquet, Carolina,  Formerly  in  Ohio, 

^'  "5. 
Paceolus  darwinii,  ix,   248. 

globosus,  ix,   248. 
Patellaria  carpinea,  v,  215, 
Pattersonia    difficilis,  S.    A,   M.*  v, 

43.  'X,  247. 
Patula,  iv,  332.      (See  Helix.) 

Hryanti,  Harper,*  iv,  258,  328. 
Paxillus  flavidus,  v,  200;  vi,  179. 
panuoides,  vi,   179. 
porosus,  V,  200;  vi,  179. 
Peet,    S.D.,    on  mastodon  in  swamp 

in  Ohio,  viii,  117, 
Peat  Bed,  Arrow  head  in,  viii,  56. 

In  Madison  County,  viii,  56. 

Pecten  pulchricosta,  Mr.  and  Aid.* 

ix,  (45)  109. 
Penniretopora  v,  150. 
Peronopora,  v,  153;  x,   134. 
uniformis,  Ul.*  v,  244. 
Petalichnus  multipartitus,  S.  A.  M.* 

ii,  222. 
Petigopora,  v,  155;  x,  136. 
asperula,  Ul.*  vi,  157. 
gregaria,  Ul.*'  vi,  155. 
Petididier,   L.   M.,  Observations  on 
photographic  appliances  and  their 
uses,  ix,  256. 
Petrified  bones  in  mound.    (See  Dun, 

W.  A.,  viii,  176.) 
PhiPnopora,  v,  152, 

(?)  multipora,  Ul.*  v,  171. 
Fhlebia  merismoides,  x,  17, 
pileata,  x,  16. 
radiata,  x,    17. 
Pholidops  cincinnatiensi',  i,  107. 
Pholiota,  vi,  10 1. 

Photographic   appliances    and  their 
uses.     (See  Petididier,  L.  M,  ix, 
256. 
Phosphorescent  fungus,  vi,  212.. 
Phyllocnistis  ampelopiella,  i»,  10!. 
Phyllodictya,  v,  153. 

frondosa,   Ul.*  v,  174. 
Phyllopora,  v,  150. 

variolata,  Ul.*  v,  160. 
Physa  choctawensis.  Aid.,  x,  ^l. 

elongatoidea,  Aid.,  x,  83. 
Pisania  claibornensis,  x,  79. 
Pisocrinus  gemmiformis,  S.A.M.*  ii, 

"^• 
Planaria  nitens.  x,  78. 

Planorbis  (Helisoma)    duryi,  Wcth.* 

ii,  99. 

glabratus,  ii,  79. 


Plants  of  Cincinnati.  (See  James,  D. 

L.,  and  Joseph  F.;  Morgan,  A.  P.) 

Plants  in  bloom,  April  4,  1882,  v,  65. 

Geographical      distribution    of. 

(See  James,  J.  F„  iv,  51.) 
Plants,  List  of,  Alpine  region  of  the 
Northeastern  United  States,  iv,  56. 

Marshes  of  United  States, 

iv,  60. 

Sub-alpine  region,  ir,  57. 

Platycrinu.s  bloom fieldenais,  S.A.M.* 
»»,  257. 

hemisphericus,  ii,  6.     (Note.) 

poculum,  S.  A.  M.*  iv,  311. 
Plectrophanes  nivalis,  x,  49. 
Pleisiosaurus,  vii,  208. 
Pleurotoma  anita.  Aid.*  viii,  147. 

Heilprini,  Aid,*  viii,  146. 

(Surcula)  longiforma.  Aid.'  viii, 
146. 
Pleurotus,  vi,  77. 
Plicatula  planata,  Mr.  and  Aid.*  ix, 

(45)  109. 
Plumulites,  ix,  14. 

Pleutelopteraochrella,  Cham,  ii,  181. 
Piuteolus,  vi,  108. 
Pluteus,  vi,  97. 

I'odiceps  comutus.  Nest  of,  iii,  230. 
Podilymbus  podiceps,  nest  of,  iii,  231. 
Pond  life  in  Tyler- Davidson  foun- 
tain. (See  Twitchell,  G.  fi.,  viii, 
166.) 
Polygnathus  wilsoni,  U.   P.  James,* 

vii,  148. 
Polypora,  v,  150. 

Polyporei,  Table  of  genera  of,  vii,  5. 
Polyporus,   Arrangement  of    groups 
of,  viii,  91. 

adustus,  v,  206;  viii,  ico. 

anax,  viii,  96. 

applanatus,  viii,  104, 

arcularius,  viii,  93, 

attenuatus,  viii,  170. 

berkcleyi,  viii,  96. 

biformis,  viii,  109, 

hombycinus,  viii,  171. 

brumalis,  viii,  92. 

cxstus,  viii,  99, 

candidissimus,  viii,  174. 

cincinnatus,  viii,  97. 

cinnabarinus,  viii,  108. 

cinereus,  viii,  17. 

conchifer,  v,  207;  viii,  109. 

conglobatus,  v,  207;  viii,  98. 

connatus  v,  204;  viii,  106. 

corticola,  viii,  174, 

contiguus,  viii,  170. 

cuticularis,  viii,  102. 

delectans,*  viii,  99. 
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Polyporus  destructor,  viii,  99. 
dichrous,  viii,  100. 
distortus,  viii,  97. 
dryophilus,  v,  207;  viii,    103. 
elegans,  viii,  95. 
endocrinus,  v,  206;  viii,  loi. 
furruginosus,  viii,  169. 
fibula,  viii,  108. 
fissus,  V,  204. 
flavo-virens,  viii,  92. 
fomentarius,  viii,  104. 
fragilis,  viii,  99. 
fraxineus,  viii,  106. 
fraxinophyllus,  viii,  105. 
fumosus,  viii,  100. 
galactinus,  v,  206;  viii,  102. 
giganteus,  viii,  96. 
gilvus,  viii,  107. 
glomeratus,  viii,  106. 
gordoniensis,  viii,  173. 
graveolens,   viii,   98. 
hirsutus,  viii,  109. 
hypococcinus,  v,   205;  viii,    102. 
lacteus,  viii,  99. 
lentus,  viii,  92. 
leucomeles,  viii,  91. 
lucidus,  viii,  95. 
moUiusculus,  v,  205;  viii,  108. 
moUusens,  viii,  172. 
montagnei,  viii,  93. 
mucidus,  viii,  173. 
nidulans,  viii,    100. 
niger,  v,  208;  viii,  169. 
nigro-purpurascens,  v,  206. 
nivosus,  viii,  loi. 
obducens,  viii,  172. 
obliquus,  viii,    169. 
ovinus,  viii,  91. 
parvulus,  viii,  93. 
pergamenus,  viii,  no. 
picipes,  viii,  94. 
pilots,  viii,  loi. 
pubescens,  v,  207;  viii,  102. 
purpureus,  viii,  170. 
radiatus,  viii,  107. 
radicatus,  viii,  94. 
reniformis,  viii,  103. 
resinosus,  viii,  103. 
rhipidium,  v,  204;  viii,  95. 
rimosus,  viii,  104. 
rufus,  viii,  170. 
salicinus,  viii,  105. 
spissus,  viii,  169. 
subsericeus,  viii,  93. 
sulphureus,  viii,  97. 
supinus,  viii,  105. 
tenuis,  viii,  73. 
unitus,  viii,  169. 
vaporarius,  viii,  173. 
varius,  viii,  94. 


Polyporus  velutinus,  viii,   no. 

versicolor,  viii,  no. 

virgineus,  viii,  108. 

viridans,  viii,  173. 

vitellinus,  viii,  171. 

vitreus,  viii,  172. 

vulgaris,  viii,  172. 

xantholoma,  viii,  171. 

zonatus,  viii,  no. 
Porothelium  fimbriatuir,  ix,  7. 
Poteriocrinus    anomalos,   Weth.*  iii, 
158. 

davisanus,  S.  A.  M."'  v,  226. 

milleri,  Weth.,  iii,  330. 

nettlerothanus,  S.  A.  M.*  v,  227. 

wetherbyi,  S.  A.  M.*  ii,  36. 
Prasopora,  v,  153;  x,  133. 

nodosa,  UK*  v,  245. 
Pratelli,  vi,  in. 

Prehistoric  monuments  of  Hamilton 
county,  iv,  293. 

Little  Miami  valley,  i,  119. 

Prince  Edward's  Island,    Triassic  in, 

ii,  223. 
Prioniodus  dychei,   U.  P.  James*  vii, 

147. 
Prismopora  serrulata,   Ul.*  vii,    41. 
Proboscina,  v,  149. 
Proceedings  of  the  Society.      Annual 
Report  of  Officers  : 

Curator  of   Botany,   vi,    93;  vii, 
59;  viii,   87;  IX,  (3)67;  X,  92. 

Conchology,  vi,  93;  vii,  59;  viii, 
86;  ix,  (2)  66.  x,  94, 

Entomology,  viii,  87;  ix,  (2)  66; 

X,  93- 

Herpetology,  vii,  62;  viii,  99. 
Ichthyology,  vii,  62;  viii,  88;  ix. 

(3)  67. 
Mineralogy,  vi,  93;  vii,  57;  viii, 

85. 
Ornithology    and    Mammalogy, 

vii,  60;  viii,  88;  ix,  (3)  67. 
Palaeontology,   vi,   93;    viii,    86; 

ix,  (2)  66. 
Curator   of    Anthropology,  viii, 

88;  ix,  (3)  67;  X,  93. 
Custodian,  v,  64;  vii,  62;  viii,  76; 

ix,  (4j  68;  X,  85. 
Secretary,  viii,  74;  ix,  (i)  65;  x, 

84. 
Treasurer,    i,    9;  iii,  68;    vi,   93; 

viii.  73;  ix,  (2)  66;  x,  84. 
Librarian,  viii,  ^y,  ix,  (9)  73;  x, 

95- 

Curator  of  Comparative   Anato- 
my,   vii,  61;  ix,   (3)    67. 

Microscopy,  x,  94. 

Meteorology,  ix,   (3)  67. 

Osteology,  x,  93. 
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Cifrator  Reports — 

Photography,   ix,  (4)   68. 
Geology,  x;    91. 
Zoology,   X,  93. 

Donations,  i,  54,  55,  56,  109,  1 10, 
159;  ii,  2;  iii,  71,  73,  161,  162, 
164,  237;  iv,  192,  181,  182, 
263,  264,  266;  V,  I,  2,  63,  67, 
70,  97,  98,  100,  196;  vi,  I,  2, 
3.  95.  96,  169,  171,  172,  214, 
215,  216;  vii,  2,  3,  4,  54,  55, 
57,  94,  95,  96,  173,  '80,  193; 
vJii,  I,  59,  70,  III,  119,  144, 
163,  166,  175,  230;  254,  257; 
ix,  14,  36.  46,  (II)  75,  (13)77, 
(16)  80,  133,  135,  226,  229, 
230;  X,  2,  6,  54,  55,  57,  112, 
117,  152,  154,  156. 
Committee  Reports  on  Invitation 
to  American  Association  for 
Advancement  of  Science,  i, 
109;  iii,  162,  237.  On  Geo- 
logical Nomenclature,  i,  160. 
On  Lectures  Suggested,  i,  54. 
Announcement,    x,  156. 

George  Graham,  iv,  2;  J.  A, 
Warder,  vi,  170;  V.T.Cham- 
bers, vi,   170;  C.   B.  Dryer, 
vi,  170;  Treasurer's   Acc'ts, 
vii,      55;       Destruction      of 
,      Birds,  ix,  129;  Wm.  Colvin, 
iv.  265;  Mrs.   Abigail  War- 
ren, iv,  266;  J,  Ii.  Chicker- 
ing,  v,   2;  David    Bollcs,  v, 
4;    Constitution,    viii,    175; 
Monument  to  Audubon,  x, 
154;  Walter  A.  Dun,  x,  155. 
Dury   on    Weavel    in    Palmetto 
Seeds,  iii,  238. 

on  Insect  Pest,  vi,  213. 

on  Black  Bass,  vii,  94. 

on  Hares,  vii,  3. 

Wood  Thrush,  viii,  67. 

Scorpions,  viii,  58. 

King  Crab,  x,    113. 

on  Travels  of  Wm.  Doherty, 

X,  153- 

Beer  on  Roman  Wall,  ix,  8. 

Curtis  on  Volcanic  Mud,  x,  3. 

Camera  Club,  granted  use  of 
rooms,  vii,  193. 

Cotton,  on  Mulberry  from  a  Well, 
viii,  69. 

Aldrich  on  Sharks  in  Alabama, 
viii,  175. 

Cooper  on  Mastodon  in  Massa- 
chusetts, viii,  59. 

Amendment  to  By-laws,  ix,  228. 


Proceedings  of  the  Society: 

Dun  on  Ohio  Floods,  vii,  93. 
Exploration  of  Mounds,  vii,  1. 
Swiss  Lake  Dwellers,  vii,  2. 
Mastodon,  viii,  69. 
Natural  Gas,  ix,  229. 
Hemingray  Gas  Well,  x,  2. 
Ridgway  on  Color,  x,  55. 
Color  Blindness,  x.  55. 
Utica  Shales,  x,  56, 
Montgomery  (iis  WcJl,  x,  113. 
Resolutions  on  Death  of,  X,  155 
Exhibition     Microscopes,     ix, 

(13)  77. 

Flood  in  Ohio  River,  vi,  3. 
Fisher  on  Food  of  Birds,  viii,  66. 

Wood  Thrush,  viii,  67. 

Canvas  Backs,  viii,  118. 

Destruction  of  Birds,  ix,  132. 

Adirondack    »Voods,    x,    152, 
.  154. 
Heighway  on  Rulings  on  Glass, 
\iii,  230;  X,  55. 

Chameleon,  x,  55. 

Mounds,  X,  112. 

Talc  in  Georgia,  x,  153. 

Bones  from  Gravel,  X,  154. 
Harper  on  Beetles,  iii,  237. 
Howe  on  Whale,  iv,  2. 
James,  D.  L.     On  PuflT-ball,  iv. 
264. 

Gas  Spring  near  Oxford,  x,  152, 

Jumping  Gall,  vii,  94. 

Nclumbium  speciosuro,  v,  98. 

Plants  in  Bloom,  v,  65. 
Jones,  N.   E.,  on  Mound  Build- 
ers' Cloth  in  Ohio,  x,  4. 
James,  J.  F.,  on  Colorado  Des- 
ert, iii,  72. 

Position  of  Composite,  vi,  169. 

Beach  Markings,  vii,  93. 

Caladium,  vii,  2. 

Cardaniine,  vii,  4. 

Arrow  Heads,  vii,  I. 

Pollen,  vii,  $$. 

Trifolium,  vii,  56. 

Plants,  viii,  ^. 

Lea  &  Edwards,  viii,  69. 

Beaches  in  Cincinnati,  Group, 
viii,  I. 

Resignation  as  Custodian,  ix, 

«33. 
Gas  Well,  x.  56. 
Monticuliporoids,  x,   III,  158. 
Knight    on    Thin-rolled    Steel, 

viii,  230. 
Langdon  on    Bacillus  anthracis, 
etc.,  V.  195. 
Destruction  of  Birds,  ix,  (14) 
78.  131. 
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Linnasus  Birthday  Reception,  vi, 

94. 
Lectures,  Free  to  Public,  vi,  216. 
Lectures,  Cox   on    Diatoms,  viii, 
60. 

Bassler   on  Weather  Changes, 
viii,  60. 

Knight  on  Meteorites,  viii,  61. 

Dun  on   Arctic    Explorations, 
viii,  61. 

Dudley  on  Water    Crystaliza- 
tion,  viii,    i. 

Dun     on    Lantern     Pictures, 
viii,  2. 

Hall  on  Guns,  viii,  2. 

James,  J.  F.,  on  Ancient  Veg- 
etation of  Earth,  viii,  3. 

Abert  on  Nature  in  Art,  viii, 3. 
Leue  on  "White  Elm,  x,  151. 
Miller  on  Glacial  Theory,  iv,  2. 

Annelid  Jaws,  ii,  2. 
Moore   on    Connection   between 

Astronomical  Conditions    and 

Earthquakes,  vi,  170. 
Morgan  on  Microscopic  Work  in 

Cincinnati,  x,    114. 
Minutes  of  Executive  Board  Re- 
lating  to   Revision  of  Consti- 
tution, ix,  37. 
Norton  on  Mastodon,  viii,  69. 

Phosphate  Beds,  x,  54. 
Peet  Beds  in    Madison  County, 

Ohio,  viii,  56. 

Arrow  Head  in,  viii,  56. 

Peet,    S.    D.,     on    Mastodon    in 

Ohio  in  Swamp,  viii,  1 17. 
Officers    Fleeted :    i,    53;    iii,    7; 

iv,    91;  V,   63;  vi,   94;  vii,    54; 

viii,  90;  ix,  (10)  74;  X,  54. 
Riggs  on  Mound  Builders,  X,  112. 
Resolutions  about  Fort  Ancient, 

x,r6. 
Scoville  on  Peculiar  Walnuts,  x, 

153' 
Shorten  on  Relation  of  Birds  to 

Agriculture,  v,  67. 
Skinner  on  Witch  Hazel,  ix.  226. 

on  Mounds,  x,  112. 
Smith  on  Color  Perception,  x,  54. 

King  Crab,  x,    113. 
Twitchell      on      Fresh       Water 

Sponges,  X,  113. 

Microscopic  Work,  x,   114. 

on  Microcoleus,  x,  152. 
Wetherby  on   Trenton  at  High 
Bridge,  iii,  72. 

Relation  of  Mollusks  to  Shell?, 
vi,  2. 
Young  on  Black  Bass,  vii,  95. 


Productus,  iv,  307. 

Proetus  granulatus,  Weth,*iv,  81. 

Pronuba  yuccasella    (See  Chambers, 

V.T.,i,  141.) 
Protasterina,  i,  95. 

Protaster  fimbriata,  Ul.*i,  95.  [Should 
have  been  Protasterina;  corrected 
in  E  rata.] 

flexuosus,  M.  and  D  *  i,  31. 
miamiensis,  S.  A.  M.*  v,  116. 
Protoscolex  covingtonensis,Ul.*  i,  89. 
ornatum,  Ul.*  i,  90, 
simplex,  Ul.*  i,  90. 
tennis,    Ul.*    i,    90.       [Probably 
should  have  been  tenuis.'] 
Protozoa,  Definition  of,  ix,  244. 

of  Cincinnati  Group,  ix,  244. 

Psalliota,  vi,  in. 
Psathyrella,  vi,  117. 
Pseudolira  elliptica,  x,  80. 
Psilocybe,  vi,    115. 
Psilopezia  nummularia,  v,  215. 
Pterima  mucronata,  Ul.*  ii,  24. 
Pterodactyle,  vii,  207. 
Pterotocrinus,    Remarks    on,    ij,    3. 
(See  Wetherby,  A.  G.) 
acutus,  Weth.*'  ii.  134. 
bifurcatus,  Weth.*  ii,  136. 
spatulatus,  Weth."*  ii,  137. 
Ptilodictya,  v,  151,  162. 
briareus,  Ul.*  v,  165. 
elegantula,  i,  94.  * 

maculata,  Ul  *  v,  163. 
magnifica,  S.  A.  M.*  i,  100. 
pavonia,  v,  163. 
perelegans,  UL*  i,  94. 
ramosa,  Ui.*  v,  164. 
Ptilodictyonidae,  v,  151,  162. 
Pupa  cincinnatiensis.  Judge®  i,  39. 
Pyanomya  gibbosa,  S.  A.  M.*  iv,  318. 
Pycnocrinus  germanus,  vi,  232. 

shafferi,  vi,  231. 
Pyrula  (Pyrificus)  smithii*  viii,   154. 
Quebec  Group,  iv,  277. 
Quercus    macrocarpa.   Variability  of 

Acorns,  iv,  320. 
Quick,  Edgar  R.     A  prehistoric  cup 
made  from  a  human  cranium,  iii, 
296. 

Winter  Birds  of  1880,  1881,  on 

the  Whitewater,  v,  S4' 
Radulum  molare,  x,  16. 
orbiculare,  x,  16, 
pallidum,  x,  16. 
Rainfall  at  Cincinnati,  Table  of,  vii, 
109. 

and   snow  tables  for  Cincinnati 

from  1835  to  1876,  i,  57. 
Rana  temporaria  sylvatica.  Notes  on, 
iv,  343. 
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Raptorial  birds,  Food  of,  viii,  62. 
Receptaculidre,  Genera  of,   viii,  164. 
Receptaculites  reticulatus,  ix,  249. 
Red    Sandstone   in    Connecticut,    il, 
14^,  153- 

Massachusetts,  ii,  146. 
New  York,  ii,  148. 
Nova  Scotia,  ii,  151.  158. 
Pennsylvania,  ii,  147. 
Relic  Finds,  Report  on,  viii,  55. 
Keptilia   of    Indiana.     (See    Butler, 

A.  W.;   Hay,  O.  P.) 
Reptiles  in  Collection  of  Cin.  Soc.  of 

Nat.  Hist.,  X,  34. 
Reservoir,  St.  Marys,  i,  118. 
Reteocrinus,  Remarks  on,  v,  36. 

gracilis,  Weth.*  iv,  83. 
RhabdomesontidcL*,  vii,  24. 
Rhinidictya,  v,  152. 

nicholsoni,  Ul.*  v,  170. 
Rhizomorpha    Sigillarice,     Lesqx.,  a 

probable  insect  burrow,  viii,  158. 
Rhombopora  armata,  Ul.*  vii,  31. 
crassa,  Ul.*  vii,  28. 
elegantula,  Ul.*  vii,  33. 
lepidodendroidea^^,  vii,  27. 
persimilis,  Ul.*  vii,  30. 
pulchella,  Ul.*  vii,  31. 
wortheni,  Ul.*  vii,  32. 
Rhynchonella  tuta,  S.  A.  M.*  iv.  315. 
Richardson  Tablet,  Account  of,  and 
connection       with     Gest     Tablet, 
Clarke  Tablet,  and  Gridley  Stone, 
ix,  231,  234.     (See  Skinner,  J.  R.) 
Ricketts,  B.  Merrill,  M.D.     The  Rel- 
ative size  of  Red-blood  Corpuscle 
and  Brain,  x,  27. 
Riggs  on  Mound  Builders,  x,  112. 
Kingueberg,  E.   N.   S.     Description 
of    two    new    species    of    crinoids    ! 
from    the    shales   of    the    Niagara    [ 
Group  at  Lockport,  New  York,  v 
119. 
Rocky  Mountain  Region.     (Sec Ore 

taceous.   Tertiary,  Triassic  ) 
Ropalonaria,  v,  149. 

venosa,  Ul.*  ii,  26. 
Rules  for  Sections,  ix,  9. 
Rusophycus,  vii,  153. 

asper,  M.  and  U.*  i,  25. 
Russula  decolorans,  vi,  187. 
fastens,  vi,  187. 
furcata,  vi,  185. 
incarnata.  Morg.,  vi,  187. 
lactea,  vi,  186. 
lepida,  vi,  186. 
lutea,  vi,  188. 
nitida,  vi,  187. 
sordida,  vi,  186. 
virescens,  vi,  186. 


Saccocrinus  egani,  S.  A.  M.»  ir,  173. 
infelix,*  iv,  260. 
marcouanus,*  iv,  167, 
necis,*  iv,  172. 
pyriformis,  S.  A.  M .♦  v,  81. 
urniformis,  S.  A.  M.*  iy,  170. 
Saccophycus,  vii,  157. 
Sand    polishing    and  abrading  rocks 

in  California,  iv,  201. 
Scalaria  newtonensis,  Mr.  and  Aid.* 
ix,  (41)  105. 
octolineata,*  viii,  153. 
(Opalia)  albitesta,  Mr.  and  Aid.* 

ix,  (41)  105. 
whitfieldi,  Aid.*  viii,  152. 
Scalops  aquaticus,  ix,  261. 
Scalpelluiii  subquadratum,    Mr.  and 

Aid.*  ix,  (46)  no. 
Scaphander  primus.  Aid.*  viii,   148. 
Scapiocrinus  spinifer,  Welh.*  iii,  157. 
Scenellopora,  v,   150. 

radiata,  Ul.*  v,  158. 
Schizophyllum  commune,  vi,  198. 
Scolithus,  i,  89. 
Scops  asio,  viii,  52. 
Scoville,  S.  S.     A  Large  Bowlder  in 
Southern  Ohio,  i,  56. 

Mound    Builders   on  the    Little 

.Miami,  i,  128. 
Shells,     collecting,    land    and    fresh 

wafer,  v,  44 
Schlumberger,  C.     Remarks  upon  a 

species  of  Cristellaria,  v,  119. 
Screech  Owl,  Dichromatism  in,  v,  52. 
Scytalocrinus    wachsmathi,    Welh* 

iii,  155. 
Sections,  Rules  for  organizing,  ix,  9. 
Sedge wickia  (?)  lunulata,  Whitf.*  i, 

140. 
Septonema  spilomeum,  v,  213. 
Septopora,  v,  150. 
Serpulites  dissolutus,  i,  89. 
Shorten,  John  W.     Relation  of  Birds 
to  Agriculture,  v,  67. 

The  Little  Screech  Owl,  viii,  52. 

Shrike,  Great  Northern,  vii,  12. 
Sigaretus   (Sigatica)    Boettgeri,   Mr. 
and  Aid  *  Ix,  (42)  106. 

inconstans,    Mr.   and   Aid.*   ix, 

(42)  106. 
(Sigatictts)  clarkeanus.  Aid.*  x, 

83. 

Silurian  Fossils,  new.  (See  Miller, 
S.  A.;  Wetherby,  A.  G.;  Ulrich, 
E.  O.;  James.  U.  P.) 

Siurus  auricapillus.  Peculiar  plum- 
age, ii,  102. 
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Skinner,  J.  Ralston.  The  Identifi- 
cation of  the  British  Inch  as  the 
Unit  of  Measure  of  the  Mound 
Builders  of  the  Ohio  Valley,  ix, 
(51)  115,  142,   231. 

on  Witch  Hazel,  ix,  226. 

on  Mounds,  x,  112. 

Smith,  Horace  P.  Bison  latifrons, 
Leidy,  x,  19. 

Report  of  Custodian,  x,  85. 

Report  on  the  Cincinnati  Ly- 
ceum of  Natural  History,  x,  142. 

on  Color  Perception,  x,  54. 

King  Crab  x,  113. 

Snow  and  Rain,  Tables  for  Cincin- 
nati from  1835  to  1876,  i,  57. 

Snow  Bunting,  x,  49. 

Society  of  Natural  History,  Constitu- 
tion and  By-laws  of,  iii,  i;  ix,  -^Z. 

History  of,  i,  4. 

Members  of,  iv,  346;  vii,  51. 

Officers  of,  from  the  organiza- 
tion to  1879,  i,  2.  (See  Proceed- 
ings of  the  Society.) 

Solarium  elegans,  var.  modestum, 
Mr.  and  Aid.*  ix,  (41)   105. 

Silecurtus  vicksburgensis,  Ald.*viii, 

Solenia  fasciculata,  ix,  7. 

ochracea,  ix,  8, 
South  Carolina,  Tertiary  of,  iii,  264. 
Spatiopora,  v,  155;  x,  137. 

aspera,  Ul.*  vi,  166. 

lineata,  Ul."*  vi,  167. 

maculosa,  Ul.*  vi,  167. 

montifera,  Ul.*"  vi,  168. 
Specularia  (Campanula)  Americana, 

vii,  74. 
Spirifera  nova-mexicana,   S.  A.  M.* 
iv,  314. 

striata,  iv,  307. 

temeraria,  S.  A.  M.*  iv,  314. 

(?)  waldronensis,  M.  and  D.*  i, 

37. 
Spirogyra,  viii,  167. 
Spirorbis  cincinnatiensis,  M.  and  D.* 

i,  38. 
Sphseria  (Conflurentes)  rhizogena,  v, 
216. 

(Byssisdae)  rhodomphala,  v,  217. 
(Circumscriptie)  fulvo-pruinata, 
v,  216. 

( )  Leaiana,  v,  216. 

(Lignos^e)  tincter,  v,  215. 
(Seriatse)  maydis,  v,  217. 
(Subtectoe)  argyrostigma,  v,  217. 
Spha;ronema  oxysporum,  v,  213. 
Sponges  of  Ohio  River,  x,  185. 
Sponges,  by  Edw.  M.  Cooper,  vii,  97. 


Spongia  lacustris,  x,  185. 

fluviatilis,  x,  185. 
Spongida,     Synopsis    of    Genera    of 

Cincinnati  Group,  ix,  246. 
Sporidesmium  concinnum,  v,  213. 
Spurlock,  Thomas  W.     In  Memori- 

am,  by  Davis  L.  James,  vii,  13, 
Stellipora,  v,  139,  155;  vi,  263;  x,  137. 

antheloidea,   ii,  127;  vi,  263*, 

limitaris,  Ui.*  ii,  126. 
Stenaster,  i,  102. 
Stenopora,  v,  154. 
Stenotrema,  iv,  329.      (See  Helix.) 
Stephanocrimus   osgoodensis,    S.    A. 

M.-  ii,  116. 
Stereum  albobadium,  x,  195. 

bicolor,  x,  95. 

candidum,  x,  196. 

disciforme,  x,  196. 

frustulosum,  x,  196. 

hirsutum,  x,  194. 

ochraceoflavum,  x,  195. 

purpureum,  x,  194. 

radians,  x,  194. 

rugosiuscu'um,  x,  193 

rugosum,  v,  212. 

sericeum,  x,  195. 

spadicum,  x,  194. 

subpileatum,  x,  196. 

versicolor,  x,  193. 
St.  Marys'  Reservoir,  i,  118. 
Stictopora,  v,  152,  168. 

acuta,  Ul.*  v,   168. 

basilis,  Ul.*  v,  169. 

gilberti,*  v,  168. 
Stictoporella,  v,  152, 

interstincta,  UK*  v,  169. 
Stictoporidse,  v,  139,  152. 
Stigeoclonium,  tenue,  viii,  167. 
Stomatopora,  v,    149. 

proutana,  S.  A.  M.*  v,  39. 
Stone,  Ormond.     On  the  Extra  Me- 
ridian  Determination  of  Time  by 
means   of  a    Portable   Transit    In- 
strument, ii,  211. 
Stromatocerium   canadense,  ix,   252. 

richmondense,  S.   A.   M.*  v,  41; 
ix,  252. 
Stromatopora  insolens,  ix,  250, 

lichenoides,  ix,  251. 

ludlowensis,  U.    P.  James.*  vii, 
140;  ix.  251. 

papillata,  ix,  251. 

scabra,  ix,  251. 

subcylindrica,  U.  P.  James,*  vii, 
20;  ix,  (39)  103,  251. 

tubularis,  U.  P.  James,*  vii,  139; 
ix,  250. 
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Stiombus  (Canaiium)   smithii.  Aid.* 

viii,  148. 
Strophania,  vii,  1 12. 
Strophomena  rhomboidalis,  iv,  306. 
Strotocrimus   hloom6eldensis,  S.  A. 

M.»  ii,  258;  iv,  76. 
Stuntz,   C.   R.     Classification  of  ihe 

Public    Water    Supply   of   Cincin- 
nati, ix,  20. 
Sub  Carboniferouf,  New  fossils  from. 

(See  Miller,  S.  A.;  Wctherby,  A. 

G.) 
Subulites  gracilis,  S.  A.   M.*  v,  116. 
Succinea  obliqua,  iv,  330. 
Swiss  Lake  Dwellers,  vii,  87. 
Synbathocrinus  granuliferus,  Weth.* 

ii,  250. 
Tachidius  (?)  fonticola,    Cham.*   iv, 

47. 
Toeniaster  elegans,  S.  A.  M.*  v,  41. 
Tebenophorus,  iv,   329. 
Tellinomya  cingulata,  Ul.*  ii,  23. 
Telmatodytes  palustris,  Nest  of,  iii, 

222. 
Tennessee,  Cretaceous  of,  iii,  92. 

Tertiary  of,  iv,  33. 

Teratichnus  confertus,  S.  A.  M.*  ii, 

221. 
Tertiary,  General  remarks  on,  iii,  245. 

of  Alabama.  (See  Aldrich,  T.H.) 

California,  iii,  276,  281;  iv,  17. 

Mississippi,  iv,  7.  (See  Aldrich, 
T.  H.,  and  Meyer  and  Al- 
drich.) 

Massachusetts,  iii,  248. 

Missouri  River,  iii,  268. 

Ottawa,  iii,  262,  270. 

Rocky  Mountain  Region,  iv,  3, 
12,  44,  93,  103,  107,  112,  121, 
126. 

South  Carolina,  iii,  264. 

Tennessee,  iv,  33. 
Tertiary   Shells.      ('See  Aldrich,   T. 

H  ,  and  Meyer  and  Aldrich.) 
Tern,  Black,  Nest  of,  iii,  229. 
Texas,  Cretaceous  of,  iii,  15,  23,  31. 
Texas,  Eocene  fossils,  x,  81. 
Thelephorei,  Genera  of,  x,  188. 
Thelephora  albido-brunnea,  x,  191. 

alba-marginata,  v,   212. 

anthocephala,  x,  190. 

cristata,  x,  191. 

cuticularis,  v,  211;  x,  191. 

filamentosa,  x,  190. 

multipartita,  x.  190. 

micheneri,  x,  191. 

palmata,  x,    190. 

pteruloides,  x,  190. 

radiata,  x,  189. 


Thelephora  schweinit^ii,  x,  191. 
sebacea,  x,  192. 
spiculosa,  X,  192. 
tephroleuea,  x,  189. 
Thrush,     golden-crowned,    Piculiar 

plumage,  ii,  102. 
Thryomanes  bewicki,  Nest  of,  v,  93. 
Tineid     genus     Lithocelletis.      (See 

Chambers,  V.  T.) 
Tinea   tapetzella,   var.   occidentella, 

Cham,  ii,  193. 
Tineina,     Habits    of,    Neuraticn   of 
Wings,    new    species,    etc.      (See 
Chambers,  V.T.) 
Time,  Determination  of.   (See  Stone, 

Ormond,  ii,  211.) 
Time,  Methods  of  dividing,  by  Mex- 
icans, viii,  16. 
Tongue  of  some  Ilymenoptera,  1,40, 

161. 
Topography  of  Cincinnati,  ix,  136. 
Trachomatichnus  cincinnaticnsis.  S. 
A,  M.*  ii,  220. 

numerssus,  S.  A.  M.*  ii,  219, 
permultus,  S.  A.  M.*  it,  230. 
Tracks  of  Insects  resembling  the  im- 

pressions  of  plants,  viii,  49. 
Trametes  lactea,  v,  208. 
mollis,  ix,  3. 
pallido  fulva,  ix,  2. 
rigida,  ix,  2. 
scutellata,  ix,  1. 
septum,  ix,  2. 
serialis,  ix,  2. 
Trematodiscus  konnincki,  Wcih.*  iv, 

79. 
rocky-roontanus,  S.   A.   M.*  iv, 
3»2. 
Trematopora,  v,  153,  233;  x,  138. 
Trematopora,  Emend,  UK  vi,  257. 
americana,  S.  A.  M.*  iv,  312. 
halli,  Ul.*  vi,  261. 
tuberculosa,*  vi,  259. 
whilfieldi,  Ul.«  vi,  26a. 
Trenton  (iroup,    New   fossils    from. 
(See  Miller,  S.  A.;  Welherby,  A. 
G.) 
of  Wisconsin,  new  fossil,  t  ii, 

25s. 
Remarks  on,   tii,  144;  iv, 

84,  283. 

Rocks  at  High  Bridge,  iii,  73. 

Trepostomata,  v,  151. 

Triassic   and   Jurassic   coal   field    in 

Virginia,  ii,  149. 

Rocks,  ii,  146,  235. 

in  Kanss,  ii,   156. 

Missouri  and  Yellowstone,  ii,l55. 

New  Jersey,  ii,  157. 
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Triassic  Coal  field  in  North  Carolina, 

ii,  225. 

Prince  Edward's  Island,  ii,  223. 

Rocky  Mountain  Region,  ii,  224, 

227. 
Tricholoma,  vi,  65. 
Trichophycus,  vii,  158. 

lanosus,  M.  and  D  •■■■  i,  24. 
vtnosum,  S.  A.  M.*  ii,  112. 
Trifolium    pratense,    Variability    of, 

vii,  70. 
Tiiforis  americanus,  Aid.*  viii,  151. 
Trigonia  stiebeli,  S.  A.  M.*  iv,  259. 
Tri'lobites,     Locomotory    appendages 

of  vi,  200. 
Trinucleus  bellulus,  Ul.*  i,  99. 
Triodopsis  iv,  329.     (See  Helix.) 
Triton  (Simpulum)  conradianus,  Aid.* 

viii,  148, 

subalveatum,*  viii,  154. 
Trogia  crispa,  vi,  198. 
Trophonia  affinis,  i,  91. 
Tubaria,  vi,  109. 
Turbinella(Caricella)reticulata,Ald.'-- 

viii,  147. 
Turbonilla  (Chemnitzia)  trigemmata, 

X,  78. 
Turritella  bellifera.  Aid.*  viii,  150. 

eurynome,  x,  81. 
Twitchell,    Geo.    B.     Remarks   on  a 

variety  of   Nostoc  pruniforme,  ix, 

253. 

on  fresh  water  sponges,  x,  113. 

on  microscopic  work,  x,  114. 

the  life  in  the  Tyler  Davidson 

fountain,  viii,   166. 

some  sponges  of  the  Ohio  river, 

X,  185. 

Ulmus  americana.  Account  of,  x,  151. 

Ulrich,  Edward  O.  American  Palae- 
ozoic Bryozoa,  v,  I2I,  232;  vi,  82, 
148,  245;  vii,  24, 

Description  of  a  new  genus,  and 

some  new  species  of  Bryozoans 
from  the  Cincinnati  Group,  ii,  119. 

Description  of  a  Trilobite  from 

the  Niagara  Group  of  Indiana,  ii, 

Description  of  some  new  species 

of  fossils,  i,  92;  ii,  8. 

Description  of  two  new  species 

of  Crinoids,  v,  175. 

Observations  on  Fossil  Anneli- 
ds, and  description  of  some  new 
forms,  i,  87. 

Unionidoe  of  the  Mississippi  Valley, 
Catalogue  of,  ix,  10, 

Upper  Silurian,  Remarks  on,  iv.  288. 

Ursus  horribilis.  Description  of  young 
of,  iv,  68. 


iv,  328. 
planted    at 


Utica  Slate  Group,  iv,  285. 

Fossils  from.   (See  Miller,  S.  A.) 

Fossils    of,    not    found   in    the 

Hudson  river  and  Trenton  at  Cin- 
cinnati, ii,  9. 
Variability    of    Acorns    of    Quercus 

macrocarpa,  iv,  320. 
Veluteria  expansa,  x,  81. 
Venericardia  complexicosta,  Mr.  and 
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